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AUTOTECHNICON saves everybody’s time... the 
pathologist, the technician, the surgeon, the pa- 
tient. Completely automatic overnight service is 
routine . ... finished tissues are available within 
short hours of surgery . . . diagnosis is prompt. 
Brochure is available on request (on your letter- 
head, please). 


THE TECHNICON COMPANY 
215 East 149 St., New York 51, N. Y. 


every phase of tissue processing automatically... 
fixation, dehydration, washing, infiltration, staining 
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New Book! Newburgh on 


The PHYSIOLOGY of 
HEAT REGULATION 
and the Science of Clothing 


What is the maximal capacity of the human heat regulatory mechanism 
under the most adverse conditions? How far can the rigors of unfavorable 
environments be mitigated by scientifically designed clothing? These ques- 
tions and many more of similar nature are answered with authority in this 
new book—prepared for the Subcommittee on Clothing of the National Re- 
search Council. 


The material is not theoretical—it represents the tested findings of a special 
committee set up to investigate the subject. Included are data on: the 
greatest rate of heat production that can be endured in the hottest and most 
humid climates; the possible length of survival in cold water and very cold 
air; the extent to which the effects of cold can be alleviated by increasing 
production of internal heat; types of fabrics that make good heat barriers; 
ete. 


The book is divided into two main sections: Human Responses to Climatic 
Environments; and Clothing, A Thermal Barrier. The material will be of 
great value to physiologists, biophysicists, military leaders, and those con- 
cerned with ventilation and geographical exploration. 


Edited by L. H. NewsurcuH, M.D., Professor of Clinical Investigation, the Medical School, 
University of Michigan. 457 pages, 6” x94”, illustrated. $7.59. New. 


W. B. SAUNDERS COMPANY 


West Washington Square Philadelphia 5 
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Five thousand years ago, potters were making house- 
hold vessels of clay. As skill grew, grace of shape 
and ornament were added. The beauty of fine china 
has been recognized by every civilization, while the 
availability, ease of manufacture and durability of 
other ceramics have given them wide use. 

Your telephone, too, uses ceramics. Behind its 
dial is a metal plate, glazed as carefully and in much 
the same manner as this fine piece of pottery. It 
carries the letters and numbers you dial, so it must 
resist both fading and abrasion. You will find other 
ceramics as insulators, supporting wires on pole lines; 
in eighty thousand miles of underground conduit, 
where fired clays defy decay and corrosion. 


our telephone 


uses ceramies. too! 


Today at Bell Telephone Laboratories scientists 
utilize ceramics in ways undreamed of in ancient 
times. Ceramic thermistors provide automatic con- 
trols for electric current, to offset temperature and 
voltage fluctuations. One kind of ceramic makes low- 
loss insulation at high frequencies. Another supplies 
controlled attenuation for microwaves in waveguides. 

Each use demands a special composition, scien- 
tifically controlled and processed. Basic studies in 
the chemistry and physics of ceramics have shown 
how to utilize their versatile properties in electrical 
communication. And research continues on ceramic 
materials as well as on every other material which 
promises better and cheaper telephone service. 


BELL TELEPHONE LABORATORIES 


EXPLORING AND INVENTING, DEVISING AND PERFECTING, FOR CON- 
TINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE. 
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AN INTRODUCTION TO PLANT PHYSIOLOGY 
By Oris F. Curtis, and Dante, G. CLARK, Cornell University. McGraw-Hill Publications 
in the Botanical Sciences. In press 
Develops the basic principles on the behavior of plants under natural or controlled conditions. 
The authors stress the practical application of theoretical principles and have included a wealth 
of references to the literature on the subject. The illustrations are numerous and well chosen. 


INDUSTRIAL ELECTROCHEMISTRY. New 3rd edition 
By Cartes L. MAntett, Newark College of Engineering. Chemical Engineering 
Series. In press 
A complete revision and modernization, incorporating recent developments in the electro- 
chemical and electroprocess industries. The author stresses the engineering aspects of the 
electroprocess industries and points out that industrial electrochemistry is a branch of chemi- 
eal engineering, with emphasis on manufacturing. 


FOURIER METHODS 

By Puitip FRANKiIN, Massachusetts Institute of Technology. 289 pages, $4.00 
Designed for the large number of engineering students—electrical, mechanical, and aeronauti- 
cal—who desire an introduction to complex exponentials, Fourier Series, partial differential 
equations and boundary value problems and Laplace transforms, which is based on a first course 
in the calculus and can be completed in one semester. 


VACUUM EQUIPMENT AND TECHNIQUES 
National Nuclear Energy Series. Electromagnetic Separation Project. Division I. 
Volume 1 
Edited by A. GuTHRIe and R. K. Waxker.ine, Radiation Laboratory, Department of 
Physics, University of California. 282 pages, $2.50 
This volume is concerned with the development and study of high vacuum equipment at the 
California Radiation Laboratory. It is a compilation of observations made in the course of 
developing high vacuum equipment for use in electromagnetic separation plants. 


THE CHARACTERISTICS OF ELECTRICAL DISCHARGES IN MAGNETIC 
FIELDS 
National Nuclear Energy Series. Electromagnetic Separation Project. Division I. 
Volume 5 
Edited by A. GuTHRIE and R. K. WAKERLING. 376 pages, $3.50 
Deals with contributions of the California Radiation Laboratory primarily emphasizing the 
case of electrical discharges in vapors of uranium compounds. Not all investigations are cov- 
ered, but the most significant studies are included. 


Send for copies on approval 


McGRAW-HILL BOOK COMPANY, INC. 


330 WEST 42nn STREET, NEW YORK 18, N. Y. 
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BARGAINS in WAR SURPLUS OPTICS 


ASSEMBLE YOUR OWN BINOCULARS! 


Complete Optics! Complete Metal Parts! 
— More Than 1% Regular Cost 
= GOVT. 7x50 BINOCULARS 
Here’s an unusual opportunity to 
secure a fine set of Binoculars at 
a substantial saving of money. 
Offered here are complete sets of 
Optics and Metal Parts for the 
7x50 Binoculars. These com- 
ponents are new and all ready 
for assembly. We supply fuil in- 
structions 
METAL PARTS—Set includes all 
Metal Parts—completely finished 
—for assembly of 7x50 Binocu- 
lars. No machining required. 
A sturdy Binocular Carrying Case 
is optional with each set of Metal Parts. 
plus $4.80 for Case—Total $44.20 


OPTICS—Set includes all Lenses and Prisms you need for 
assembling 7 x 50 Binoculars. These Optics are in excellent 
condition—perfect or near perfect—and have new low reflec- 
tion coating 

Stock 5102-W ........ Optics 25.00 Postpaid 
(These are standard American-made parts... not Japanese) 
NOTICE: Add 20% Federal Excise Tax if you buy both Bi- 
nocular Optics and Metal Parts. 


ARMY’S 6 x 30 BINGCULARS 
COMPLETE OPTICS & METAL PARTS—Model M-13Al 
6 x 30 Binoculars. (Waterproof model.) Everything you 
need—ready for assembly. When finished will look like a 
regular factory job costing $102 to $120. The Optics are new, 
in perfect or near-perfect condition. Have new low reflec- 
tion coating. Metal Parts are new and perfect, all completely 
finished. No machining required. Complete assembly in- 
structions included. 

plus $8.00 tax—Total—$18.00 

Optics and Metal Parts are Available for Monoculars (4% a 
Binocular). For Complete Details, Write for Bulletin W. 


$1200.00 VALUE for $95.00 
SCISSORS TELESCOPE—Gives 100 times greater stereo- 
scopic power than the unaided eye. Binocular type. Big 
field of view. power. Furnished a with tripod, 
mount and case. Used by Army and Navy for long distance 
spotting, target observation, ete. Used but good ‘condition. 
Shipped f.o.b. Camden, N. ee (Weight approx. 79 Ibs.). 


8 POWER ELBOW TELESCOPE 
Gov’t Cost $200.00! Our Price $27.50! 

Big 2” diameter objective. All lenses Achromatic. Amici 
prism erects the image. 4 built-in filters—clear, amber. 
neutral and red. Slightly used condition but all guaranteed 
for perfect working order. Weight 5 lbs. Can be carried 
but a trifle bulky. Excellent for finder on Astronomical 
Telescope. 


PLASTIC HOBBYISTS!—Your chance to get a large, heavy 
of optical quality Plexiglas, a»prox. 1°4” thick, 
all long, 64%” wide ... weight, 4 Ibs. = ozs. Actually a 
S. Army Plexiglas Periscope containing at least $7.00 
siete of Plexiglas. Carve it! Saw it! Mold it! Makes 
numerous plastic novelties. 
Stock #725-W ..... $3.00 each Postpaid 
6 or more units ... . $2.75 each Postpaid 
12 or more units $2.25 each Postpaid 


THICK FIKST SURFACE Low Re- 
flection Coated! Size 3-13/16” x 3-3/16 9/16” thick. 
Excellent substitute for large Right Angle Prism. 

TELESCOPE EYE-PIECE—Consists of 2 Achromatic Lenses. 
F.L. mm. in a metal mount. 


MOUNTED PROJECTING 
LENS SYSTEM 

F.L. 91.44 mm. (just right for 35 mm. Pro- 
jectors). Speec of F. 19. Outside dia. of 
mount at one end 60 mm. Length of mount 
64 mm. 
THREADED OUTSIDE MOUNT FOR FO- 
CUSING ABOVE SYSTEM (Not Illus.)— 
Steck $1.00 Postpaid 
SIMPLE LENS KITS! — THE LENS 


CRAFTERS DELIGHT! Fun for adults! 
Fun for children! Kits inelude plainly written, 


illustrated 
booklet showing how you can build lots of optical items. 


Use these lenses in photography for copying, ULTRA 
CLOSE-UP SHOTS, Microphotography, for “Dummy Cam- 
era’, Kodachrome Viewer, Detachable Reflex View Finder 
for 35 mm. cameras. Stereoscopic Viewer, ground glass and 
enlarging focusing aids. And for dozens of other uses in 


experimental optics, building TELESCOPES, low power 
ete. 

Steck 72-W—10 S$ 1.00 Postpaid 
Steck: 3:5-W—45. .... $ 5.00 Postpaid 
MOUNTED PROJECTION LENS—Speed F/19... F.L. 15 
mm. $22.00 value for $7.50. Low Reflection Coated. Used on 


8 or 16 mm. Movie Projectors ... or to make a Desk Viewer 


or Editor .. . for 16 mm. Micro-film Reader . . . for Con- 
tour Projector for very small items. 


CONDENSING LENSES — Seconds, but suitable for En- 
largers and Spotlights: 


Stock #1061-W .... 644” dia., bod P.L. .... $2.50 ea. Postpaid 
Stock +1080-W ..... $1.00 ea. Postpaid 
Stock #1084-W .... 244” 4” FLL. .... $1.00 ea. Postpaid 
Stock #1077-W .... 236” dia., 3” F.L. .... $1.00 ea. Postpaid 


Stock +1019-W .... 6” dia., 16” F.L. .... $2.00 ea. Postpaid 
Stock #1062-W .... 6” dia., 9” F.L. .... $2.00 ea. Postpaid 
Stock 1086-W .. 111/16” dia., 3” F.L. .. $ .25 ea. Postpaid 
Stock #1103-W .. 29/32” dia., 14” F.L. .. $ .50 ea. Postpaid 


LENS CLEANING TISSUE—Ist quality, sheet size 11” x 


74%”. Made to Govt. Specs. Free of abrasives. High wet 
strength. 
Steck #721-W ......... $1.00 Postpaid 


SLIDE PROJECTOR SETS—Consist of all unmounted lenses 
you need to make the following size projectors: 


Stock #4038-W ........ $3.35 Postpaid 
Stock #4089-W ........ $3.35 Postpaid 
Steck 74085-W .......... $1.85 Postpaid 


MOUNTED TELESCOPE EYE-PIECE—Kellner type. Ex- 
cellent astronomical and other telescopes. War Surplus. 


Government cost about $18.00 Focal length 24 mms. Lens 
Diameter 23 mms. Unusually wide field. 


TERRIFIC BARGAIN! 
BUBBLE SEXTANT 


BRAND NEW and with Auto- 
matie Electric Averaging Device 
and Illuminated Averaging Dise 
for nighttime use. Govt. cost 
$217. Though brand new, we 
have re-checked Bubble and Col- 
limation and guarantee perfect 
working order. 


Stock #933-W .. 


$22.50 Postpaid 


IF YOU'RE INTERESTED IN OPTICAL BARGAINS 
\Write for FREE CATALOG W 
EDMUND SALVAGE COMPANY - BAR 


ORDER BY SET OR STOCK NO. 
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Recent textbooks for science classes 


Biology of the Vertebrates 
Third Edition 
By Walter and Sayles 


In making the revision, Dr. Sayles has kept the flavor of the previous editions 
while bringing all the information up to date. Many new illustrations have been 
selected from a variety of sources, and several chapters have been rewritten in 
the light of recent research. $6.00 


Laboratory Explorations 


in General Zoology 
Revised Edition 
By Karl A. Stiles 


This revision of a popular manual follows the same general plan of the first edi- 
tion, with some changes in the order of the material and several new additions. 
The book has been revised throughout, now offering a wider range of material but 
retaining the flexibility of the first edition. $3.25 


General Chemistry—A Systematic Approach 


By Sisler, VanderWerf and Davidson 


A text for general chemistry courses, this new Look emphasizes the modern princi- 
ples of atomic structure and the nature of the chemical bond. An abundance of 
descriptive, factual material is provided, organized in terms of the theoretical 
principles involved. Designed for use in all but the most elementary freshman 
chemistry courses, it is particularly well adapted for chemistry majors, engineers, 
pre-medical, pre-pharmacal, and other technical students. $5.00 


College Botany 


By Hylander and Stanley 


This new text is designed for a full-year course in general botany. Part I dis- 
cusses the individual plant and its life problems, using a woody green plant to 
introduce the student to the basic facts of plant morphology, histology, and cell 
structure and function; Part II deals with plants as groups in our large vegeta- 
tion complex. $5.90 


THE MACMILLAN COMPANY, 60 Fifth Avenue, New York 11 
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NEW TYPE ALUMINUM SUPPORT 


for 


VAN SLYKE BLOOD GAS APPARATUS 


BLOOD GAS APPARATUS, Van Slyke, Volumetric Model. For 
the determination of carbon dioxide in blood or plasma as an indication 
of alkali reserve, of oxygen capacity as a measure of hemoglobin con- 
tent, and of carbon monoxide content as an evidence of poisoning. See 
Donald D. Van Slyke, Journal of Biological Chemistry, 30: 347, 1917; 
also John P. Peters and Donald D. Van Slyke, Quantitative Clinical 
Chemistry, Vol. II, Methods, pp. 230 to 266. Carbon dioxide can be 
determined on a 1 ml sample of blood with an accuracy of 1 volume 
percent; oxygen and carbon monoxide require 2 ml of blood and can 
be determined with an accuracy of 0.25 volume percent. 

Consisting of a burette, 50 ml capacity, graduated from 0 to 1 ml in 
0.02 ml divisions, also at 1.25, 1.5, 2, 2.6 and 50 ml. With upper and 
lower three-way stopcocks and reservoir at top graduated from 0 to 6 
ml in 0.5 ml divisions. 

Shaking of this type of glassware by hand is facilitated by means 
of 3583-P or 3585-R Channel-form Aluminum Supports with fittings, 
which can be attached in the laboratory to all makes of vol&metric 
model Van Slyke Blood Gas Apparatus listed and stocked by“us, 1.e. 
A.H.T. Co. Specification, Pyrex brand glass and Blue Line ‘‘ Exax’’. 
The support, which replaces the wooden backs in common use, is com- 
plete with a clamp with wedge-shaped socket to permit instantaneous 
removal from support stand. An aluminum tailpiece can be attached 
when mounting volumetric model Van Slyke Blood Gas Apparatus with 
Shohl Trap. 


3585. 


3583. Blood Gas Apparatus, Van Slyke, Volumetric Model, as above described, principal glass 
part on 3583-P Channel-form Aluminum Support for convenient shaking by hand. With 
wedge-base clamp for attaching to support stand and directions for mounting, but with- 
out mercury 25.95 
10% discount in lots of 12. Net weight WWW... 1 Ib., 8 oz. Code Word ............... Djavn 

3583-P. Aluminum Support, only, slotted, channel form, for mounting ataieiii model Van Slyke Blood Gas Apparatus 
for convenient shaking by hand. Complete with rubber-covered U-shaped holders, two resilient wedges, brace 
at lower end for rubber tubing, and wedge-base clamp for attachment to support stand. Length 20 inches, 
width 2 inches. As supplied with 3583. Tailpiece 3583-Q can be added for pea Van Slyke Apparatus 
with Shohl Trap. Without glassware or tailpiece but with directions for 7.95 
10% discount in lots of 12. Net weight —W2......... 1 Ib. Code Word ——. Djees 


3583-Q. Tailpiece, only, channel form, aluminum, for attachment to 3583-P for mounting Van Slyke Blood Gas Ap- 
paratus with Shohl Trap. Complete with sponge rubber cushion, adjustable, rubber-covered hook, = 
bolt for attaching 2.91 

3585. Blood Gas Apparatus, Van Slyke, Volumetric Model, with Shohl trap and glass stopcock fused 
on, 50 ml capacity. Graduated from 0 to 1 ml in 0.02 ml divisions, also at 1.25, 1.5, 2, 2.5 
and 50 ml, on 3585-R Channel-form Aluminum Support for convenient shaking by hand. With 
wedge-base clamp for attaching to support stand and directions for mounting, but without 
mereury 30.85 
10% discount in lots of 12. Net weight 1 Ib., 14 0z. Code Word nen Djehm. 

3585-R. Aluminum Support, only, slotted, channel form, for mounting volumetric model Van Slyke Blood Gas Ap-— 


paratus with Shohl Trap. Consisting of 3583-P Aluminum Support and 3583-Q Tailpiece. Length 22% 
inches, maximum width 314 inches. As Pi with 3585. With wedge-base clamp for attaching to 
10.85 


support stand, and directions for 
10% discount in lots of 12. Net weight 
More detailed information sent upon request. 


ARTHUR H. THOMAS COMPANY 


RETAIL—WHOLESALE—EXPORT 


LABORATORY APPARATUS AND REAGENTS 
WEST WASHINGTON SQUARE PHILADELPHIA 5, PA., U.S. A. 
Cable Address, “BALANCE,” Philadelphia 
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ABOUT AN ORIGINAL AND CHARMING 
NATURALIST, who said: 


“J wouldn’t trust Nature out of my sight. She will play 
a trick on you every chance she gets.” 
“With Nature, books and baked beans, a man may make 
out tolerably well on this earth.” 
“There is nothing under the sun better than to let it 
shine on you.” 
From hitherto unpublished notes has been gathered 
the story of William T. Davis—his work with the 
periodical cicada, his many friendships, his travels, 
the tragedy of his brief marriage, and his field trips 
on Staten Island. 


THE LIFE OF 


William T. Davis 


By Mabel Abbott 


Curator of Literature at the Staten Island Institute of Arts and Sciences 
336 pages, 26 illustrations, $3.50 


CORNELL UNIVERSITY PRESS 
124 Roberts Place, Ithaca, New York 


PHOTOVOLT 


Line-operated Electronic 


H METER Adenosine Triphosphate (ATP); Amygdalin; Amylase; 
p Animal Lecithin; Ascorbic Acid Oxidase; Bacitracin; 


A Truly Universal Instrument 


or without portable wooden housing 


¢ furnished with shielded glass electrode, available also 


with shielded compartment for 


BAL; Biotin cryst.; Caffeic Acid; Carotene cryst.; 
Catalase; Cellulase; Chlorogenic Acid; Chorionic 
Gonadotropin; Circulatory Hormone; Colchicine; Cy- 
tidylic Acid; Cytochrome C; Dehydroascorbic Acid; 
Dihydroxyacetone; Dihydroxyphenylalanine (DOPA); 
Dipyridyl; Edestin; Emulsin; Erythritol; N-Ethyl- 
piperidine; Fibroin; Folic Acid; Galacturonic Acid; 
Gentisic Acid; Girard Reagents P and T; Gliadin: 
Glucose Pentaacetate; Glucuronic Acid; Glyceralde- 
hyde; Glyceric Acid; Heparin; Hordenine; Hyaluroni- 
dase; 2-Hydroxyadipaldehyde; Humulon; Isoascorbic 
Acid; Isopropylarterenol; Kojic Acid; Kynurenic Acid; 
Lanthionine; Lipase; Lysozyme; Lyxose; Malononi- 
trile; Maltase; Melezitose; Mesobilirubinogen; Muscle 
Adenylic Acid; Myanesin; p-Nitrophenylphosphate; Nu- 
cleoprotein; Orcinol; Pancreatin; Pangestin; Panto- 
thenyl Alcohol; Penicillinase; Peroxidase; Phenazine; 
Phenylpyruvic Acid; Phloridzin; Phosphorylase; Pi- 
perin; Porphyrindene; Protamines; Pyridoxal; Pyri- 
doxamine; Pyrocatechuic Acid; Pyruvic Aldehyde; 
Ribonuclease; Saccharic Acid; Salmine; Serine Phos- 
phoric Acid; Spermidine; Spermine; Thioacetic Acid: 
Thiocytosine; Thyroxine; Trigonellin; Triphenyltetra- 
4 zolium Chloride; Tripyridyl; Trypsinogen; Tyrosi ;: 
Tyrothricin; Urease; Uricase; Uridine; Vitellin; 


Xanthosine. 
Ask us for others! 


PHOTOVOLT CORP. 


DELTA CHEMICAL WORKS 


95 Madison Ave. New York 16, N. Y. 23 West 60 th St. New York 23,N.Y. 


Also: Colorimeters Electronic Photometers 


Fluorescence Meters Densitometers 


Telephone PLaza 7-6317 


8 
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Shere 
¢ for laboratory and industrial application 
* for all types and designs of electrodes 
ree *for pH, titration, and oxidation-reduction potentials 
pie? * for all AC power lines 90-275 volts 50-60 cycles 
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CARDIAC 


SANBORN 


Poly 


Biophysical 


Research 
Recorder 


TH new Sanborn instrument 
opens the way for, recordin 
possibilities in biophysica 
research which until now have 
never been made available. Four 
channel direct simultaneous re- 
cording with a wide performance 
voile places in the hands of 
the “Poly-Viso” user new tools for obtaining ‘biophysical research in- 
formation in more valuable forms and combinations. 


Up to four electrical or physiological phenomena may be recorded, 
separately or simultaneously. the channels being used either for com- 

letely different phenomena or for closely related events such as four cardiograph 
eads. Three types of input circuits permit the operator to record different types of 
phenomena. such as any electrocardiograph lead. “pulse” type heart 
sounds for timing and other correlation, and slowly varying quantities such as blood 
pressures. And, according to the requirements of the events he is recording, oe 
user can vary the sensitivities of individual channels from lcm/Imy down to lcm/50 
volts, and choose from eight paper speeds: 50, 25, 10,5. 2.5, 1.0 and 2.5 mm/sec. 


Recording is in true rectangular coordinates — imperative for multi-channel 
research work—and because the quantities are directly recorded, the user can o 
serve the recording as the events occur. making possible immediate analysis 
of many problems. 


ya of the “‘Poly-Viso” is based on that of the world-wide used aid accepted 

Viso-Cardiette described briefly below. As illustrated above, the “Poly-Viso” is 
completely enclosed in a mobile mahogany cabinet. It is A. C, operated through- 
out. Write for the literature described in lower right corner of this page. 


RECORDING OF ELECTROCARDIOGRAMS 
OR OTHER PHYSIOLOGIC PHENOMENA 


Viso- Cardiette : —For direct, visible recording of 


*cardiograms or pressure curves 
(with Electromanometer). Built-in jack provides ready 
connection with Electromanometer. he" "Viso” has 
all modern’cardiograph all accepted leads 
on one switch — 1.2.3, AVL,AVF.V.CR,CF.CL; 
independent sy hog time, marker: 1/160 sec. 
deflection time: automatic “ * elimination; stand- 
ardization during leads: (150 supply: records 
on no g, heavy weight Perma- 
paper (6cm. width, my in. thick); Bea nt 1 mm. 
width baseline, rugged, unitized construction for 
durability and maintenance. 


Direct Writing Recorder 


—For pressure recordings (with 
Electromanometer), or other bio- 

hysical measurements where reg- 
istration of *cardiograms is not a 
concurrent requirement. Receives, 
amplifies and records phenomena 
of relatively slowly varying na- 
tures, providing such as pneumo- 
grams, sphygmograms. pressure 
curves, phlebograms, ballist ocardiograms, etc. Design adapted 
trom Sanborn_ Viso-Cardiette above, using many of same 
components. Complete zssembly of Recorder and Amplifier 
shown above in single case. These two major components are 
also available as separate — 

Complete information as described at right, for either Viso- 
Cardiette or Direct Writing eS: is available on request. 


FOR COMPREHENSIVE 


(AND 
OTHER) 


RESEARCH 


For 
DIRECT 
Pressure 


Recording 


Ti Sanborn Electromanometer is an 
instrument primarily intended for di- 
rect physiological pressure _measure- 
ments, such as intra-cardiac, intra-arte- 
rial, intra-venous, pneumatic, gastro- 
intestinal, spinal fluid, and_the like. It 


is used as an attachment with an elec- 
trocardiograph, the pressure curve be- 
ing registered as the recording paper 
just as would be a ‘cardiogram. While 
any ‘cardiograph may be used, direct- 
writing instruments such as the Sanborn 
Viso-Cardiette, the Sanborn Poly-Viso 
Cardiette, or the Sanborn Direct Writ- 
ing Recorder (all described at the left) 
are particularly well adapted for use as 
recorders. 

The wherent natural frequency of the 
Sanborn Electromanometer is very 

igh, Lecause of its extremely low vol- 
ume change as a — of pressure 
change. For example, 100 mms/Hg 
pressure change amp! produce a volume 
change of only 0.02 cubic mms, 
approximately. 

The Electromanometer has a wide 
range of sensitivity — from a 5 cm. chart 
deflection per 400 millimeters of mer- 
cury pressure change, the least sensi- 
tive, to a 5 cm. deflection per 1.0 milli- 
meter of mercury apensir change, the 
most sensitive, with several intermedi- 
ate positions. Negative and mean pres- 
sures may also measured. Lower 
and higher pressure models may be 
obtained. 

Write for descriptive literature as de- 
scribed below. 
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@® COMING THIS MONTH 
THE THIRD EDITION OF 


College Physics 


MENDENHALL, EVE, KEYS, and SUTTON 


This new edition brings a standard text thoroughly up to date. 
Rewritten, with a distinctive new format ... additional example prob- 
lems and many new exercise problems—all carefully graded . . . illus- 
trated with nearly six hundred diagrams, graphs, and photographs. 


D. C. Heath and Company ¢ 285 Columbus Avenue ¢ Boston 16 


PHOTOMICROGRAPHY 
Now 


via VISICAM! 


A New-Style Reflex Camera 
Unit for Photomicrography . . 
the V'SICAM can be attached 
to monocular or binocular . 
microscopes. The built-in shutter pro- 

vides time exposures in automatic 
speeds of | to 1/100 sec- 
onds. The VISICAM uses 
standard Argus 35-mm. or 
Camro Bantam size backs. 
A 2-inch ground-glass view- 
ing screen is provided with 
a black-line frame for delin- 
eating the 35-mm. field. The 
"Single-Shot Back’ enables 
shooting of individual 35- 
mm. frames. The VISICAM 
fits the modest budget! 


Visicam shown in Place 


Write for complete literature today! 


ERB & GRAY a 


ervice 


SPECIALISTS 
SCIENTIFIC & OPTICAL to 
INSTRUMENTS cience 


854 So. Figueree, 
Los Angeles 14, Calif. 


Chemical 


Include ail of the common indicators used in analytical 
and biological work, the hydrogen-ion indicators recom- 
mended by Sorensen and Clark & Lubs, and in addition 
many rare indicators suitable for special work. These 
indicators are available in both the dry form and in solu- 
tion, ready to use. 


C & B Products are distributed by 
Laboratory and Physician Supply Houses 
Throughout the World 


Write for copy of catalog. The enone ae & a‘? Co. 
Manufacturing Chemists, Norw ., U.S.A. 
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ANTI-FORM 


A New Effective Protection Against Formaldehyde Irritation 


his preparation is a boon to those who, of necessity, are in contact with 

formaldehyde, either in the laboratory or industrially. It is also very effective 
against coal tar products, phenolic compounds, explosives, chlorinated oils, 
mercury, plastics, and against many other chemicals and products causing 
dermatitis. 


ANTI-FORM is easily applied, like any conventional hand lotion, with 

positively no harmful effects. It reduces perspiration, decreases sebaceous 
secretion, and neutralizes normal skin alkalinity or acidity. As it is rubbed. 
gently into the skin, it disappears, leaving a strong invisible film. The period 
of protection extends from six to eight hours. It is easily removed with mild 
soap and water. 


NTI-FORM has undergone extensive laboratory testing and clinical 
research. Try a bottle and see, by virtue of the protection it affords, how skin 
irritation and dermatitis are avoided. 


Per Ib. trial bottle—$1.25. Per gallon—$6.00. Convenient wall dispenser—$2.00. 
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Est. 1919 


ODUCT 


NEW YORK SCIENTIFIC SUPPLY COMPANY 
28 West 30th Street New York 1, N.Y. 


To Coin a Word— 


best describes PURINA 
LABORATORY CHOW 


Yes—“Uniformula” is a one-word descrip- 
tion of Purina Laboratory Chow. It’s a word 
that means Purina Laboratory Chow is made 
from a never-changing, constant, uniform 
formula. It’s made to help you conduct ex- 
periments with laboratory animals that last 
through several generations. Yes— Purina 
Laboratory Chow is a “Uniformula” ration 
... constant, dependable, bag after bag. If 
you haven’t already tried Purina Laboratory 
Chow, see your nearest Purina Dealer and 
feed some soon. 


RALSTON PURINA COMPANY = St. Louis 2, Mo. 
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You merely set the projector as indicated by a translucent 
chart (easily legible in a darkened room) calibrated 
for a wide range of Micro Tessar and Achromatic Objec- 
tives (72mm-4mm)— giving you simple, accurate, com- 


plete coverage of all general micro-projector problems. 


Mm THE CHART shows the proper settings; saves time. 


PERMANENT ALIGNMENT of optical parts insures accuracy, eliminates “fiddling.” 
You'll appreciate the many other outstanding advantages of the Model AA Micro- 
Projector that make it easier to use—-to meet your most exacting requirements. 


WRITE for literature and free demonstration. Bausch & Lomb 
Optical Company, 642-Q St. Paul St., Rochester 2, New York. 
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Protein Permeability Through Thin Organic Layers’ 


Hans J. Trurnit 
Medical Division, Army Chemical Center, Maryland 


T HAS BEEN KNOWN for several years (1, 2, 
14) that specific adsorption of antibody molecules 
up to several hundred angstrom units thick takes 
place when a plate covered with molecular layers 

of antigenic protein is treated for a few minutes with 
diluted antiserum. With normal or heterologous 
serum only a very small nonspecific adsorption 
amounting to 10-20 A oceurs. 

In 1942, Rothen and Landsteiner (14) made the 
following observations: 

When, after transfer of an antigen film to a metal 
slide, a double layer of stearic acid-stearate was deposited 
on top of the antigeuic protein, there was the normal in- 
erease of 48 A in thickness, but the plate came out wet 
instead of dry. On treatment with a homologous anti- 
serum unexpectedly a specific increase, 30 to 40 A, was 
observed; after covering with three double layers of ste- 
arie acid, instead of one as above, this effect no longer 
took place. Since a reaction between antigen and anti- 
body, in spite of interposed layers, would seem improb- 
able, one must consider that perhaps there were discon- 
tinuities or uncovered areas in the stearic acid film, or 
that a displacement had occurred which would bring the 
protein film above the stearic layer. 

Since then Rothen has published a series of papers 
(7-9-11) on this interaction between protein molecules 
through screening films in which he abandoned the 
original explanation. His experimental evidence and 
considerations of related facts lead him to the postu- 
late of long range forces between certain types of 
protein molecules. He states (13): “This long range 
interaction might take place through resonating ex- 
tended oscillators, the presence of which is likely to 
occur in large molecules as suggested by London.” 

Considering the evidence for the necessity of close 
contact between specific groups of antigen and anti- 
body molecules put forth by Pauling (5, 6) and others 
(8, 4) and considering the activation energy of many 
kilocalories necessary for the breakup of peptide 
bonds by the action of trypsin,’ it is difficult to accept 
Rothen’s long range forces explanation. 

By following his basic experimental procedure, we 
have found it possible to reproduce all the main points 
of his published data. Certain deviations from 


1Grateful acknowledgment is made of the generous as- 
sistance given by Dr. A. Rothen in this investigation. 

2A metal plate covered only with several layers of stearic 
acid-stearate is water-shedding. 

? The system trypsin-substrate has an activation energy of 
10-15 kg-cal/mole, depending on the substrate. 


Rothen’s technique are listed below. The question to 
be resolved is not whether Rothen’s experiments are 
correct but whether his proposed explanation is valid. 

Assuming that there are no long range forces, but 
some kind of protein permeability of the screening 
material, we should expect better protection by mul- 
tiple layers of screening material than by single layers 
of the same total thickness. By analogy, a set of 
sieves with random hole distribution placed tightly on 
top of each other is more impermeable than a single 
thick sieve with the same hole distribution. Our ex- 
perimental results with multiple screens consisting of 
more than three layers of Formvar confirm strongly 
the validity of such an assumption, with the exception 
that a purely geometrical explanation is too simple. 

With very thin single or multiple Formvar screens, 
the specific adsorption from antiserum is usually as 
high as, or even higher than, without screen. This is 
due to the fact that the leaching of antigenies material 
(see below) occurs faster than the formation of spe- 
cifie precipitate with the respective concentrations of 
buffer and antiserum used. The experimental evi- 
dence for this statement will be given elsewhere. Ob- 
viously, the presence of a very thin screen slows the 
leaching process without interfering too much with 
the specific reaction. 

At another point in our investigation, we realized 
that no data had been presented by Rothen on the 
action of the saline phosphate buffer itself on a sereen- 
covered antigen plate. Saline phosphate buffer was 
used for diluting the sera in all his experiments as 
well as ours. This control experiment was made and 
immediately suggested a simple explanation of the 
Rothen effect for the antigen-antibody system. 

As shown in the experimental part, saline phos- 
phate buffer or phosphate buffer removes antigen ma- 
terial from underneath the screen, apparently through 
holes.t If the plates are treated with distilled water, 
even for 40 minutes, there is no loss of antigenie ma- 
terial. WVeronal buffer, as used in the trypsin experi- 
ments, removes antigenic material to a much smaller 
extent and only through very thin screens. 

In experiments with saline phosphate buffer or 
phosphate buffer, antigen penetrated the screen and 
could be removed from the plate by washing with dis- 

4 During a conversation on 12 September 1949, the author 


learned that Dr. Rothen had discovered independently the 
leaching effect of phosphate ions. 


= 
- 
4 
| 


SCIENCE 


January 6, 1950, Vol. 111 


ADSORPTION 


PAS as e 
20 40 60 100 120 | 30 


SCREEN 


Fic. 1. Adsorption of rabbit antibody through Formvar 
sereen on two double layers of serum albumin. Abscissas 
give total screen thickness. Inserted figures indicate the 
numbers of individual Formvar films which build up the 
screen. Each point represents the average of between four 
and eight individual experiments done under identical condi- 
tions. The curve is a reproduction of Rothen’'s curve for the 
same conditions. Our points, however, represent the true 
increment, i.e., we did not deduct a certain amount of non- 
specific adsorption, as Rothen did in his curve. Depending on 
the screen thickness, 5-20 A has to be deducted from our 
points for comparison with Rothen’s curve (see Fig. 4). 
AS and NS represent adsorption from antiserum and normal 
serum on plates without antigen. 


tilled water. After drying the plate, the decrease in 
thickness was easily measurable with an ellipsometer.® 
The amount of decrease is a function of time. Treat- 
ment of the plate thereafter with antiserum yielded 
a correspondingly smaller specifie adsorption. When 
the plate is directly treated with diluted antiserum 
instead of saline buffer, the antigen meets the antibody 
as soon as it comes to the sereen surface, and forms 
a precipitate which cannot be removed from the plate 
by washing in the usual way. When the plate was 
pretreated with diluted normal serum instead of saline 
buffer, the leaching effect was much stronger in ease 
of very thin sereens or on plates without screen. For 
thicker screens, however, this difference did not exist. 
Nevertheless, the treated part of the plate showed a 
much smaller specific adsorption of antibody after a 
subsequent treatment with antiserum than the control 
part. Treatment with normal serum gives a combined 
effect of decrease by loss of antigenic material and in- 
crease by unspecific adsorption of serum proteins. 

It is easily possible to demonstrate the antigen which 
has passed the sereen by placing against the sereen- 
covered antigen plate a normal conditioned plate with 
a droplet of saline phosphate buffer between the two 
plates. After 10 minutes an increase in thickness oc- 
curs on the second plate (pickup plate) after washing 
and drying. A subsequent treatment with antiserum 
shows a specifie adsorption on the pickup plate. If 
this experiment is performed with diluted normal se- 


5A term coined by A. Rothen for his polarization spec- 
trometer (8). 


rum instead of saline phosphate buffer, there is no 
specific adsorption. Obviously, the antigen cannot be 
adsorbed under those conditions on the pickup plate. 

With the enzyme system, trypsin-serum albumin, the 
behavior is somewhat more complicated because tryp- 
sin itself appears to be able to penetrate the screen. 

In conclusion, we seem to be facing the problem of 
a differential protein permeability of thin organic lay- 
ers rather than the long range forces postulated by 
Rothen. This preliminary report includes a descrip- 
tion of deviations from Rothen’s original technique 
and the high lights of experimental results. 

Optical Base. In order to get several comparable 
figures at the same time under identical conditions, we 
did not use a single boundary line between one and 
three or three and five layers of barium stearate on 
each plate, but we used ten steps, which provided us 
with nine independent boundary lines for measurement 
by matching. To increase our sensitivity, these steps 
were built on a uniform base of 19.5 deuble layers of 
barium stearate so that the numbers of single layers 
for successive steps were: 39, 41, 43... up to 57. 
The maximum sensitivity with such a plate is between 
10 and 11 degrees of analyzer rotation for a 50-A in- 
erement in thickness. A calibration curve was made 
for each plate. The standard deviation of our read- 
ings (determined with sets of ten readings for each 


ADSORPTION 


~~ 20 40 60 80 
SCREEN A 


Fic. 2. Adsorption of rabbit antibody through Formvar 
screen on three double layers of serum albumin. Abscissas 
give total screen thickness. For the inserted figures and 
curve see the legend of Fig. 1. Open circles indicate experi- 
ments with single cast screens (Rothen’s technique). Crossed 
circles indicate experiments on plates without antigen. 
Closed circles and half-closed circles represent experiments 
with multiple screens. The closed circles represent averages 
of between four and eight individual experiments, whereas 
the eight half-clesed circles represent siigie readings on a 
plate half of whose surface was covered with four layers 
and the other half with five layers of Formvar. 


120P 
100 
80 
60 
40 
| 
A 
\ 
160 
140 
120 
100 34086 
3 
: 
3 
3 ° 
: 20 3 
e 
20- 


January 6, 1950, Vol. 111 


SCIENCE 3 


step) was +0.5 A for the most sensitive part of the 
plate and + 2.2 A for the least sensitive step. The ex- 
periments were made with an angle of incidence, 
@=70°. The plates were microscope slides coated 
with pure chromium. The optical base was always de- 
posited on five plates simultaneously by means of a 
dipping device operated by oil pressure, which gave an 
extremely smooth and homogeneous linear movement 
in both directions. 

Spreading of Antigen. To make sure that we did 
not have a loss of serum albumin into the substrate, 
we developed a new technique for spreading proteins 
which will be presented later. Usually there is an ap- 
preciable loss of protein into the substrate if a droplet 
of protein solution is placed on a water surface, even 
if this is done very carefully. This dissolved material 
may cause a film of undenatured protein molecules ad- 
sorbed underneath the spread protein film. For the 
problem under investigation it is important to avoid 
this error as much as possible. The thickness for three 
double layers of serum albumin spread by our method 
and deposited under a pressure of between 8 and 9 
dynes per cm was always around 57 A. 

Screen Casting. In ease of thick single screens, we 
followed Rothen’s original technique by dipping a 
elean glass slide into a solution of Formvar or collo- 
dion and depositing the dried film on a clean water 
surface, from which it was then transferred to the ex- 
perimental plate. For thin screens we spread the solu- 
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SCREEN 

Fic. 3. Adsorption of rabbit antibody through collodion 
sereen on three double layers of serum albumin. Abscissas 
give total screen thickness. Closed circles have the same 
meaning as in Figs. 1 and 2. Circles with oblique bar are 
experiments with normal serum. Circle with upright bar and 
the closed circle next to it (X) are two experiments without 
screen where one plate was dipped for a few seconds into 
pure amyl acetate and dried and then treated together with 
the control plate with antiserum, which in this case was a 
little older. This control was necessary to show that the 
deposition of collodion films from a substrate saturated with 
amyl acetate did not affect the antigenic properties of the 
serum albumin. 


10 20 30 40 50 60 70 60 90, 


Fic. 4. Nonspecific adsorption from antiserum and action 
of saline phosphate buffer and normal serum. The ordinates 
give the increase or decrease of total thickness from plates 
with and without three double layers of serum albumin coated 
with multiple Formvar screens. The abscissas give the 
screen thickness. Crossed circles represent adsorption from 
diluted antiserum on plates without antigen. Open circles 
represent action of saline phosphate buffer on antigen plates. 
Closed circles represent action of diluted normal serum on 
antigen plates. Circles with black centers represent the ac- 
tion of diluted normal serum on plates without antigen (A), 
on plate with a single layer of antigen (B) and on plate 
with a single plus a double layer of antigen (C). D repre- 
sents the action of saline phosphate buffer and diluted normal 
serum on antigen plate with single cast Formvar film. 
tion of plastic material directly on a clean water sur- 
face and deposited it on the experimental plate by 
passing this plate nearly horizontally face down 
through the water surface, turning the plate upside 
down under water, cleaning the surface with a glass 
bar and bringing the plate up through the clean water 
surface. The multiple screens were all deposited in 
this way. 

Treatment with Sera. Instead of smearing a serum 
droplet over the slide, we deposited a serum droplet 
at the end of the slide and covered the plate with a 
microscope cover slide cut to the suitable size. The 
experimental area on our plates was 25x40 mm. The 
cover glasses were 22x50 mm. In covering the plate 
with this size cover glass we used 0.15 ml of diluted 
serum. In covering the plate with slides 9x 40 mm, 
we used 0.05 ml of diluted serum. Thus the liquid film 
was in both cases about 135 u thick. We believe this 
method of application gives more regular results. In 
all experiments we used a 10-minute treatment period. 

Washing. We did not wash our plates after depos- 
iting the antigenic material, but we washed the plates 
once with saline buffer and twice with double-distilled 
water after treatment with sera. 

Materials used. As antigen, we used crystallized 
bovine plasma albumin (Armour and Company) dis- 
solved in double-distilled water. Normal serum was 
obtained from a healthy rabbit. The antiserum (rab- 
bit) was kindly provided by Dr. M. Mayer of the 
Johns Hopkins School of Hygiene. It contained 0.96 
mg antibody-nitrogen per ml. Formvar 15/95 “E” 
(from Shawinigan Products Corporation in New 
York City) was dissolved in redistilled dichloroethane, 
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Fic. 5. Experiments with pickup plates. Ordinates rep- 
resent adsorption. The diagram represents five experiments 
where a plate with three double layers of antigen (and mul- 
tiple Formvar screen in experiments 2-5) has been covered 
by a conditioned plate with a droplet of saline phosphate 
buffer, veronal buffer, or diluted normal serum in between. 
A control strip was always left free. After washing and 
drying these plates, all plates were treated with diluted an- 
tiserum. The lower part of the diagram represents the ad- 
sorption of antibody on the five base plates after the pre- 
treatment mentioned. The long column on each plate is 
always the adsorption on the contro! strip. The left column 
is the adsorption on the part which has been treated previ- 
ously with saline buffer (experiments 1-4) or veronal buffer 
(experiment 5). In experiments 1 and 4 the right-hand col- 
umn is the adsorption on the part which has been treated 
previously with diluted normal serum. A represents number 
of experiment, B represents number of single Formvar layers 
which build up the total screen, and C represents the total 
screen thickness in angstrom units. 

The upper part of the diagram represents the findings on 
the pickup plates. The black sections show the actual pickup 
of antigen after the plates were in contact with the base 
plates. The dotted columns in experiments 1 and 4 show a 
nonspecific protein adsorption from normal serum probably 
mixed with antigen. The white sections and columns show 
the adsorption after treatment with diluted antiserum. On 


and collodion U. 8. P. (Merck) containing alcohol and 
ether was diluted by adding amyl acetate. Collodion 
films were spread on double-distilled water saturated 
with amyl acetate. Formvar fiims were spread on 
pure double-distilled water. 

The first three figures represent part of our indirect 
evidence for the existence of a protein permeability 
through Formvar and collodion films. Other indirect 
evidence has already been presented by S. J. Singer 

TABLE 1 


INFLUENCE OF TIME ON THE INTERACTION BETWEEN SALINE 
BUFFER AND A SCREEN-COVERED ANTIGEN PLATE 


Time of Increment after Adsorption 
pretreatment pretreatment from antiserum 

min A A 
0 0 142 
1 -7 111 
+ - 20 83 
8 73 

16 — 24 70 

(15). Figs. 4 and 5 represent the first direct evidence 


to this effect. The legends give all the necessary infor- 
mation. 

The data in Table 1 were obtained with a plate hav- 
ing three double layers of serum albumin and a Form- 
var film of 37 A total thickness, consisting of four 
single Formvar layers, dipped with its longer edge 
horizontal to a depth four-fifths of its width into saline 
phosphate buffer and withdrawn by a fifth of its 
width at definite time intervals, so that the treatment 
time was 1, 4, 8 and 16 minutes. After washing with 
double-distilled water and drying, the plate was meas- 
ured and then treated for 10 minutes with diluted an- 
tiserum as usual. 

The work presented here in this paper was per- 
formed during the period April to August 1949. 


the two parts in experiments 1 and 4 which were treated 
previously with diluted normal serum, a loss of 5-10 A oc- 
curred after the antiserum treatment which is indicated by 
the two arrows. 

Control experiments showed that a conditioned optical base 
does not adsorb more than the usual small amount of non- 
specific material from antiserum after a 10-minute treatment 
with phosphate saline buffer. 
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Technical Papers 


An Electronic Method of Tracing the 
Movements of Soil-inhabiting Insects* 


A. P. Arnason,” R. A. Fuller,? and J. W. T. Spinks* 


Dominion Ent logical Laboratory, Saskatoon, and 
Department of Chemistry, 
University of Saskatchewan, Saskatoon, Canada 


Recently a new method of following the movements of 
soil-inhabiting insects has been developed, using a radio- 
active tracer technique. This new technique has been ap- 
plied so far only to the larva of the prairie grain wire- 
worm, Ctenicera aeripennis destructor (Brown), but it 
is applicable to many species. 


moval (2, 3, 4). This has the disadvantage that the 
activity of individuals or groups of individuals cannot 
be followed. The use of a radioactive tracer seems to 
offer a method of studying wireworm behavior under ap- 
proximately normal circumstances (6). 

This tracer method involves making the larva radio- 
active in some way so that its movements may be traced, 
from above the soil, by means of a Geiger-Miiller tube. 
The feeding of activity to the larva as a means of activa- 
tion is not practical for several reasons, whereas attach- 
ing activity to the larva shows some degree of usefulness. 
However, external application is suitable only between 
molts, because the activity is shed at each eedysis. In- 
vestigations to date have indicated that the most efficient 
means of activating the larva will probably be by the 


‘ 
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Fic. 1. 


Movement of a larva of Ctenicera aeripennis destructor (Brown) : diagram of movement in horizontal plane; 


the dots represent the positions of the larva at consecutive readings. 


Up to the present, information on wireworm movements 
has come from observations using other than natural 
environmental conditions (1, 5). Much information on 
movements of the wireworm population as a whole in 
response to seasonal and other environmental changes has 
been gathered by actually removing the larvae from their 
natural habitat and noting their position at time of re- 


1Contribution No. 2617, Division of Entomology, Science 
Service, Department of Agriculture, Ottawa, Canada, in co- 
operation with the Department of Chemistry, University of 
Saskatchewan. The assistance of the National Research 
Council of Canada in supplying radiocobalt for the work and 
in the use of ce:iain equipment is gratefully acknowledged. 

2 Officer-in-charge, Dominion Entomological Laboratory, 
Saskatoon. 

3 Senior Agricultural Assistant, Dominion Entomological 
Laboratory, Saskatoon. 

4Head, Department of Chemistry, University of Sas- 
katchewan. 


insertion of radioactive cobalt wire into the body cavity 
of the wireworm. Successful insertions, using inactive 
wire, have already been carried out, with a high survival 
rate of treated larvae for both wireworms and cutworms. 
No apparent abnormality or loss of movement was evi- 
dent in the surviving wireworm larvae up to three months 
after treatment. The treated cutworms developed nor- 
mally and shed the inserted wire with the last larval or 
pupal skin. Also, no harmful effects of the gamma radi- 
ation have been observed in larvae which have had ac- 
tivity attached to them for a period of at least two weeks. 
Radioactive cobalt 60 has been chosen for this work be- 
cause its high energy gamma radiation (1.10 and 1.30 
Mev) makes it easy to detect under several inches of soil, 
and because its long half-life (5.3 years) minimizes cor- 
rections for decay and thus permits observations over a 
long period of time. 
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Fis. 2. Movement of a larva of Ctenicera aeripennis destructor (Brown) : graph showing relationship of vertical and 


horizontal distances traveled. 


(The scale is only one-half of that used in Fig. 1, 


but the horizontal distances between points 


1 and 2, 2 and 3, et cetera, represent the same distances as separate these points in Fig. 1.) 


Since radiocobalt wire was not yet available, pre- 
liminary tracing of wireworm movement was done by 
placing a small piece (approximately 2 mg) of radio- 
active cobalt metal in the caudal notch of the larva and 
attaching it to the urogomphi and ninth segment with 
vinylite plastic. Once activated or ‘‘tagged,’’ the larva 
was followed by using a Geiger tube, designed to count 
gamma radiation, in the form of a movable probe econ- 
nected to a counting rate meter giving an almost in- 
stantaneous measure of the intensity of radiation at any 
given point. By moving the Geiger probe over the soil 
surface and determining the position of maximum count- 
ing rate, the wireworm was localized in the horizontal 
plane. By previously calibrating the instrument for vary- 
ing soil depths, using a standard activity, the absolute 
counting rate of this maximum was used to locate the 
wireworm in the vertical plane. This is the first recorded 
method of following both horizontal and vertical move- 
ment at the same time. 

By this method the movement of a wireworm has been 
successfully charted. One of the observations is illus- 
trated in Figs. 1 and 2, in which the movement of a large 
(13-mm) larva of Ctenicera aeripennis destructor is de- 
picted. Fig. 1 reveals the direction of movement, in the 
horizontal plane; Fig. 2 disregards direction and simply 
relates the horizontal and vertical components of the path 
traveled. In conducting this investigation, the larva was 
placed in one end of an 8 in. x6 in. container filled with 
soil to a depth of 23 in., and with a potato piece (P) at 
the opposite end. The temperature was 22° C, and the 
soil moisture was approximately 20% (oven-dry basis). 
Readings were taken every 10 min, but the general prog- 
ress of the larva was under observation at all times. 
Numbers 1 and 76 represent the first and last readings, 
respectively. Six and one-half hours after the last read- 
ing, the larva had moved to position X inside the potato 
piece. 

It is planned to extend this preliminary work and to 
study the movement of the larva in response to such fac- 
tors as temperature, light, soil moisture, soil type, soil 
firmness, and general condition, as well as various foods 
and chemicals. Movement of a larva in respect to other 


larvae (group behavior) might also be studied. Im ad- 
dition, the effect, if any, of the radioactivity on the wire- 
worm will be observed. The technique is not restricted 
to wireworms and it is planned that the movements of 
other soil-inhabiting insects, particularly certain species 
of cutworms, may also be studied. 

A knowledge of such responses should be of material 
assistance toward the understanding of fundamental wire- 
worm biology and behavior, and would thus be of use in 
developing sampling techniques and in improving both 
cultural and chemical control methods. 
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Adrenal Cortical Hormones: Analysis by 
Paper Partition Chromatography and 
Occurrence in the Urine of 

Normal Persons* 


Alejandro Zaffaroni,? Robert B. Burton, 
and E. Henry Keutmann 


Departments of Biochemistry and Medicine, 
The University of Rochester School of Medicine 
and Dentistry, Rochester, New York 


The technique of paper partition chromatography (2), 
modified by the use of nonaqueous solvent systems, has 


1This investigation was supported in part by a research 
grant from the Division of Research Grants and Fellowships 
of the National Institutes of Health, U. S. Public Health 
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been found suited to the microanalysis of adrenal cortical 
hormones. 

The relatively high solubilities of corticoids in polar 
solvents and their easily detectable g-ketol group rendered 
unnecessary their conversion tc Girard’s Reagent T 
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Fic. 1. Diagrams vf chromatograms of pure corticoids 


1) Desoxycorticosterone; 2) 
17-hydroxycorticosterone; 4) 


in the twe solvent systems. 
Kendall’s Compound A; 3) 
Kendall’s Compound E. 

The asterisk indicates that the compound has run off the 
paper in the time shown. 
hydrazones, used previously in steroid chromatography 
(1, 4). Of the many solvent combinations tried, the 
systems benzene:formamide and toluene:propylene gly- 
col proved most satisfactory. 

Impregnation of the strips with formamide or the 
glyeol, prior to chromatography, was found necessary. 
The strips were dipped in the polar solvent and the excess 
removed by rolling them in an ordinary clothes wringer 
between dry filter paper. The samples were then applied 
to the strips and the chromatograms developed by the 
descending method with benzene or toluene saturated 
with its respective polar solvent. The papers were then 
dried in a-stream of warm air and the positions of the 
steroids revealed by treatment with alkaline silver 
nitrate*. As little as 10 to 15 ng of a corticoid could 
be detected in the developed chromatogram. Kendall’s 
Compound E, but no other corticoid tested, also gave an 
intense blue color in amounts over 15 wg when the 
chromatogram was sprayed with a 0.3% solution of 
iodine in 5% potassium iodide. 

To allow precise comparison of unknown with known 

*Ten ml of 0.1 N AgNO,, 10 drops of concentrated am- 
monium hydroxide, and 5 ml of 10% NaOH were mixed 
shortly before use. After maximum color productien, the 
papers were rinsed in a 5% solution of Na2S203 and then 
in water. 


compounds, and also to limit sidewise diffusion of spots, 
samples were run on papers having two or more narrow 
limbs, as shown in Fig. 1. 

Relatively long periods of development with these 
solvents were necessary to accomplish suitable separation 


Fie. 2. Photographs of chromatograms of a urinary 
CuO; fraction, pure compounds, and their derivatives. A 
and B: 120-hr run in benzene:formamide. A, 24-hr urine 
fraction; B, Kendall’s Compound E (lower spot) and 17 
hydroxycorticosterone (upper spot), 30 ng each. C and D: 
72-hr run in toluene:propylene glycol. C, 24-hr urine frac- 
tion ; D, Kendall’s Compound E (lower spot) and 17 hydroxy- 
corticosterone (upper spot), 30 ug each. E-—H: 15-hr run in 
benzene:formamide. E, acetate of upper urinary compound 
in 24-hr aliquot ; F, 17 hydroxycorticosterone acetate, 30 pg; 
G, acetate of lower urinary compound in 24-hr aliquot; H, 
Compound E acetate, 30 ug. J—-L: 8-hr run in benzene:for- 
mamide. I, propionate of upper urinary compound in 24-hr 
aliquot ; J, 17-hydroxycorticosterone propionate, 30 ug; K, 
propionate of lower urinary compound in 24-hr aliquot; L, 
Compound E propionate, 30 ug. 
of the closely related cortical steroids. Since benzene and 
toluene moved rapidly and overflowed the papers, Ry 
values could not be computed. Hence the absolute move- 
ment of usknewns was compared with that of pure com- 
pounds run beside them on the same paper. 

The behavior of the pure eortical hormones at our 
disposal* in the solvent systems used is illustrated in 
Figs. 1 and 2. Based on results with adrenal cortex 
extracts, Kendall’s Compound A, and desoxycorticoste- 
rone, the benzene: formamide system seemed best adapted 
for the preliminary fractionation of complex corticoid 
mixtures and resolution of individual C,,0,; compounds. 
This solvent system also proved useful in the analysis 
of the acetates and propionates of Kendall’s Compound 
E and 17-hydroxyecorticosterone. The toluene:propylene 
glycol system, on the other hand, gave wider and more 

4Generously donated by Drs. E. C. Kendall, C. D. Kecha- 
kian, M. H. Kuizenga, H. L. Mason, E. Oppenheimer, and C. 
R. Scholz. 
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rapid separation of individual C.,0; compounds. The high 
degree of resolution obtained with these solvent systems 
is demonstrated in Fig. 2 by the wide separation of 
Kendall’s E and 17-hydroxycorticosterone, both free and 
esterified, and also by the marked difference in movement 
of the acetates and propionates of each of these com- 
pounds. 

Urine specimens, representing 72 or 96 hours’ excretion, 
from 5 normal persons (4 males and 1 female), were 
continuously extracted at pH 1 with ether. The extracts 
were washed with dilute alkali and acid and then 
separately analyzed. By means of preliminary chromato- 
grams in benzene:formamide, these neutral extracts 
were separated into three fractions containing, respec- 
tively, any C.0;, C,0,, or C.,0,; corticoids that might have 
been exereted. Each C.,0; fraction was then rechromato- 
graphed beside pure compounds in toluene:propylene 
glycol. Two compounds whose movements were matched 
by Kendall’s E and 17-hydroxycorticosterone, respectively, 
were found. Illustrations of these findings are given in 
Fig. 2 (A-D). These results were substantiated in all 
normals studied. The material eluted from appropriate 
areas of chromatograms not treated with the color rea- 
gent presented the ultraviolet absorption curve (maxi- 
mum absorption at 240 mu) typical of o,f-unsaturated 
3-ketosteroids. The urinary compound whose mobility 
was the same as that of Kendall’s Compound E also 
gave the blue color wit the iodine reagent. The other 
urinary compound, when eluted from the paper and 
dried, gave the yellow-green fluorescence with concen- 
trated H.SO, described for 17-hydroxycorticosterone (3). 
The eluted urinary compounds were also subjected to 
procedures for the preparation of the acetates and pro- 
pionates of Kendall’s Compound E and 17-hydroxycorti- 
costerone and were then chromatographed beside the 
corresponding authentic esters. The alkaline silver solu- 
tion was used as the color reagent. The derivatives of 
the urinary compounds moved at the same rates as the 
esters of the pure steroids (Fig. 2, E-L). 

By rough matching of the size and intensity of the 
urinary spots with those of known quantities of pure 
Kendall’s E and 17-hydroxycorticosterone, the normal 
24-hr excretion of each was estimated to be between 
20 and 40 ug. This was substantiated by measurement 
of the optical density at 240 mu of the eluted compounds. 
In the normal persons studied, the excretion of Kendall’s 
E appeared to be slightly greater than of 17-hydroxycorti- 
costerone. 

In the C,,0; fractions only the two compounds were 
found in 24-hr aliquots of the urine extracts. Thus 
any other steroid of this group, if present, was ex- 
ereted in daily amounts under 10 pg, the minimum 
amount detectable with the alkaline silver reagent. No 
C.,0, or CxO; corticoids could be found in aliquots of 
these extracts representing up to 72 hours’ excretion. 

In conclusion, the presence of Kendall’s Compound E 
and 17-hydroxycorticosterone in the urine of normal 
persons is strongly indicated by: 1) the agreement in 
chromatographic behavior of the urinary compounds 
and the known steroids; 2) the similar movements of their 


esters; 3) the characteristic color reactions, and 4) the 
typical ultraviolet absorption curves. No other cortical 
hormone was found in appreciable amounts. The solvent 
systems described may be of value in the purification of 
synthetic cortical hormones by partition chromatography 
in starch or filter paper pulp columns. 
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Cultivation of Endamoeba histolytica 
with Trypanosoma cruzi 


Bruce P. Phillips 


Laboratory of Tropical Diseases, 
National Institutes of Health, Bethesda, Maryland 


Endamoeba histolytica has been cultivated in vitro 
since 1925 (1), but always in the presence of bacteria. 
Cultivation of the ameba in the absence cf bacteria is 
of utmost importance, since bacteria-free cultures are 
prerequisite for basie studies on the physiology and 
pathogenesis of this parasite, and on the serodiagnosis 
of amebiasis. During recent years several notable im- 
provements in cultivation techniques have been accom- 
plished, resulting in the acquisition of new information 
on growth requirements of the ameba. By the use of 
a microisolation apparatus, Rees and his associates were 
able to free cysts of E. histolytica from contaminants 
and thus to establish cultures of the ameba with various 
single species of bacteria (2, 5). Cultures with one 
species of bacterium designated as organism t have been 
used for preparation of antigens of high potency and 
specificity for the complement fixation test for amebiasis 
(6, 12). In addition, some information concerning the 
vitamin-cholesterol requirements of E. histolytica-organ- 
ism t was obtained with the use of diphasic egg white 
medium and dialyzate medium (6, 7, 13). The work of 
Jacobs (3) demonstrated the usefulness of antibiotics 
in eliminating bacteria from ameba cultures and thus 
provided a basis for testing the effects of growth factors. 
Heat-treated Escherichia coli supported some growth of 
the ameba after the associated bacterium Clostridium 
perfringens had been eliminated with the use of peni- 
cillin and serial transfer. More recently, the work of 
Shaffer and Frye (11) demonstrated that good growth 
of the ameba may be obtained in wholly liquid medium 
with a species of streptobacillus inhibited with penicillin. 
The streptobacillus with an inhibiting dosage of peni- 
cillin was added at each serial transfer. The cultures of 
E. histolytica with live and heat-treated Trypanosoma 
cruzi, as described in the present report, were obtained 
by substituting the trypanosome for the bacterial asso- 
ciates used by previous investigators. 

The growth of E. histolytica with T. cruzi was demon- 
strated in test tubes and in microtubes approximately 
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4x50 mm (9,10). In both types of tubes a petrolatum 
seal was used to prevent access of atmospheric oxygen to 
the medium. The medium was composed of a thiogly- 
collate preparation (Baltimore Biological Laboratory), 
horse serum, and the overlay of NIH diphasic blood-agar 
cultures (4) containing a rich suspension of T. cruzi. 
The F-22 strain of E. histolytica received through the 
courtesy of Drs. J. G. Shaffer and W. W. Frye, then of 
Vanderbilt University, was used in all experiments. 

Test tubes containing the medium described were in- 
oculated with amebas from cultures grown in the pres- 
ence of penicillin-inhibited streptobacillus in a liquid 
thioglycollate-serum medium. Penicillin was used in the 
ameba-trypanosome cultures during the first four serial 
transfers to insure elimination of the streptobacillus 
and sterility tests were conducted at each transfer; these 
were negative. Control tubes without T. cruzi showed 
no growth of amebas. The ameba-trypanosome cultures 
have been maintained through 15 transplants at 48-hr 
intervals without any diminution in growth of the 
amebas. Rich cultures of amebas were produced in 
48 hr and transplanted at the rate of six tubes from 
one. Active trypanosomes have been found to persist 
for as long as 10 days in these tubes, but clumping of 
the flagellates indicates that this medium is not entirely 
satisfactory for their growth. 

The microcultures of EZ. histolytica were initiated from 
single trophozoites, washed free from components of the 
medium in sterile Locke’s solution, and transferred by 
microisolation to microtubes containing the same medium 
as used in the test tubes, with the trypanosomes. As 
many as 200 amebas, the progeny of a single trophozoite, 
were counted by direct microscopic examination of the 
microtubes at 72 hr of incubation. Active amebas were 
seen for 10 days. Serial transfer of the microcultures 
was not carried out but the medium was transferred 
after 10 days to thioglycollate and neopeptone-broth 
media for tests of bacterial sterility. No growth of 
bacteria occurred in these tests. 

c-owth of EF. histolytica with heat-treated T. cruzi 
has been demonstrated only in microcultures. The tryp- 
anosomes in the overlay of NIH blood-agar cultures 
were exposed to temperatures of 46° C for 1 hr 15 min in 
a water bath before addition of other constituents of the 
medium. Each microtube was inoculated with a single 
ameba trophozoite. In 20 microcultures thus far es- 
tablished, the ameba reproduced as rapidly as with non- 
heated T. cruzi. Transfer of the entire contents of the 
microtubes to NIH blood-azar medium gave no growth 
of trypanosomes. 

The principal advantage of E. histolytica-T. cruzi eul- 
tures over ameba-bacteria cultures lies in the fact that 
T. cruzi may be inactivated at temperatures only a little 
higher than 37° C and hence without as much deleterious 
effect on proteins and enzyme systems as occurs in the 
heat-killing of bacteria. The cultures may therefore 
serve as a basis for the identification of growth factors 
required by E. histolytica. 
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A Micromethod for Fat Analysis Based 
on Formation of Monolayer Films 


K. K. Jones 


Department of Pharmacology, 
Northwestern University Medical School, Chicago 


Lord Rayleigh (5) found in 1890 that lipids spread 
on water form films of wide extent, and Langmuir (4) 
found the water-insoluble fatty acid able to spread in 
monomolecular layers, with each molecule occupying an 
area of 20.5 square angstrom units, independent of the 
number of carbon atoms in the molecule. 

Adam (1) showed that the spread of the film is little 
affected by temperatures from 20° to 30° C, if a film 
tension of 20 dynes per em? is maintained. 

The sterols, glycerides, phosphatids, cerebrosides, and 
hydrocarbons likewise spread, and the molecules occupy 
from 20 to 120 sq A. Mixed fats spread to about the 
same extent. Under controlled conditions, the area of 
this spread is a sensitive measure of the amount of fat. 
Gorter and Grendel (3) used this criterion to estimate 
the lipids of red cells. 

It is relatively simple to estimate fatty acids, with a 
sensitivity and accuracy beyond other methods, by this 
spreading technique. A circular glass dish, 73 in. in 
diam and 3 in. deep, is supported on a small leveling table 
placed in an enamel tray, 12x 14x1}in. The glass dish 
is coated with hard paraffin and filled with 0.3% H.SO, 
(pH 1-2) until the level is above the edge of the dish. 

The surface of this solution is cleaned by passing a 
glass slide (10x 1x ¥ in.) from one edge to the other of 
the glass dish several times, wiping it dry each time. 
Droplets of piston oil are placed on the clean surface. 
They spread over the surface with a play of colors. Oil 
is added until the color is green. Such a film has been 
shown to have a uniform tension of 20+2 dynes/em*. 
The piston oil is a good grade of lubricating oil heated 
to 300° C for 8 hr until it spreads as a monolayer (2). 

The fat to be estimated is extracted from the original 
source by any good procedure that presents all the lipids 
in a clear petroleum ether solution in a volumetric flask 
of from 0.5 to 25 ml. From this volumetric flask a 
definite aliquot is placed by means of a eapillary pipette 
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in the center of the piston oil film. As the solvent evapo- 
rates, the liberated fat spreads as a film against the 
pressure of the heavy oil film until equilibrium is reached. 

A pane of glass is placed on the enameled tray, clear- 
ing the water surface by approximately } in. A timer is 
started as soon as the fat solution is added. The film is 
allowed to age for 3 min. At the end of this time, by 
means of a wax pencil, the boundary of the film between 
the fat and piston oil is traced on the glass surface. A 
light placed directly above the dish aids in making this 
boundary distinct. The outline on the glass plate is 
readily traced on coordinate paper and the area is ob- 
tained by counting the squares; or if plain paper is used 
the outline is traced with a planimeter. 


TABLE 1 

tal 

Amount Amount Fat 
ken spread (equiv. 

“i ) (ieee) (in sq in.) in g) found 
(mg = (in g) 
0.0008 0.0052 3.6 0.0000054 0.00085 
0.0018 0.0052 7.24 0.00001096 0.00173 
O.0073 0.0052 31.28 0.00739 


0.00004692 


In the determination of small amounts of fat care must 
be taken in measuring the petroleum ether solutions. 
Small pipettes (containing from 0.005 to 0.1 ml) are 
used, that have narrow constrictions at the tip and at the 


calibrating mark to slow the flow of the ether. These 
are calibrated with mereury. 
TABLE 2 
Area Theoretical 
Molecular weight molecule (1 sq Found 
(sq A) in. = g) 
Palmitie acid 256 .... 20.5 1.33 1.35 
Stearic acid 284 ..... 20.5 1.50 1.46 
Cholesterol 390 ...... 41.0 1.02 1.05 
In use, the pipettes are filled above the mark. The tip 


is wiped on filter paper and then held against the paper 
until the solution is brought to the mark. The solution 
is delivered on the surface with the last droplet forced 
out under the surface. The pipettes are rinsed with ethyl 
ether and dried with warm dry air in order te remove 
traces of moisture that render the measurement- inac- 
Repeated spreading of the same amount of lipid 
checks within 2%. This covers the pipetting of sample, 
the tracing, and the planimeter readings. Twenty-one 
such spreadings at 28° C gave a variation in areas of 
1.6+.14% with a standard deviation of 0.96. 

The sensitivity of the method is shown by Table i, 
showing the analysis of skin fat, which was dissolved in 
0.82 ml of petroleum ether. Aliquots were drawn with a 
pipette delivering 0.0052 ml. The factor was 0.0000015 
g/sq in. 

The important constituents of skin fat are fatty acids 
and sterols. These should agree with the theoretical 
spread. Using 20.5 sq A per molecule for fatty acids, 
and 41 sq A for cholesterol, the agreement is as shown 
in Table 2. 


curate. 
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A Preliminary Report on the Role of the 
Pineal Organ in the Control of Pigment 
Cells and Light Reactions in 

Recent Teleost Fishes* 


C. M. Breder and Priscilla Rasquin 


Department of Fishes and Aquatic Biology, 
The American Museum of Natural History, 
New York City 


Although there has been a considerable amount of 
speculation on the possible functioning of both the pineal 
and the parietal organ in various fossil vertebrates, very 
little experimental work has been done on recent forms. 
Moreover, the precise function of the pineal organ in 
recent teleosts has never been clearly elucidated, although 
the structure is evidently present in all. A recent survey 
of the knowledge of the organ has been given by Glad- 
stone and Wakeley (5). In fishes, all that is known con- 
cerning the relation of the pineal organ to pigment con- 
trol is based on the work of von Frisch (4), which was 
confirmed by Scharrer (7). They demonstrated that the 
granules in melanophores of Phoxinus would disperse if 
the pineal region was stimulated by light. Since von 
Frisch was able to demonstrate that light sensitivity was 
not completely removed by extirpation of the pineal, and 
since he considered the lining of the ventricle of the dien- 
cephalon to have sensory cells, the exposed portions of 
the brain that react to light are here referred to as the 
pineal area. Parker (6) considered this fish exceptional. 
Scharrer demonstrated also that the pineal had an influ- 
ence on phototaxis as well as on pigmentation, as did 
Young (8) for the very different, nonteleost, Lampetra. 
Breder and Rasquin (3) demonstrated an influence of the 
pineal on phototaxis for the blind-cave fish Anoptichthys, 
which is responsible for the sign of the reaction. 

Since the last werk was published it has been possible 
to demonstrate that in a variety of eyed fishes dwelling 
in light, the pineal arex has a distinct influence on both 
the behavior of the melanophores and the reactions of 
the fishes to light and darkness. It has been found that 
the fishes studied divide into three groups: those species 
in which the tissues, including the skull, overlying the 
pineal are sufficiently transparent or translucent to per- 
mit light to enter the cranial cavity freely over this 
region, as illustrated in Fig. 1; those in which the tissues 


1 This study will be reported in full detail at a later time. 
Most of the work was carried on at the Lerner Marine Labo- 
ratory at Bimini, and was in part supported by a grant from 
the American Cancer Society. 
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Fic. 1. Photograph of the top of the head of Atherina 
(Hepsetia) stipes Muller and Troschel, showing the clear 
median area immediately behind the eyes unprotected by 
chromatophores directly over the pineal body. Magnifica- 
tion x 3.4. 


are apparently too opaque to permit such entry of light; 
and finally, those in which the behavior of appropriately 
placed chromatophores control this condition. 

To a very large extent, these three morphological con- 
ditions are associated with the manner in which the fishes 
react to light. Species which have the most extremely 
exposed pineal areas are strongly light-positive, whereas 
those that are the most protected are among the most 
light-negative. The fishes whose chromatophores regulate 
the extent of exposure of the pineal area by the disper- 
sion or concentration of pigment. granules present what 
appears to be an erratic behavior in regard to their reac- 
tions to light. This is apparently owing to the function- 
ing of these structures covering the brain, the details of 
which are as yet to be worked out. Certain fishes with 
rather complicated structures dorsal to the pineal area do 
not fit readily into this scheme, but they are under study 
and it is becoming apparent that each species has its own 
set of peculiarities. These, however, in no way alter the 
fundamental faet of pineal control in numerous species 
in which the effects are clearly apparent. 

Light reactions were demonstrated by presenting the 
fishes with the choice of a black-surfaced and covered 
compartment or a white-surfaced and lighted compart- 
ment, as described by Breder and Rasquin (3). The 


results of these choices were compared with the morphol- 
ogy of the pineal covering. Species showing the three 
types of behavior are listed here: 

Species with exposed pineal areas that are light-posi- 
tive. The figures give the extent of positivity in terms 
of percent of time spent in the light or darkness, with 
zero equal to light indifference. 
Jenkinsia lamprotaenia (Gosse) 
Sardinella macropthalmus (Ranzani) 0. 4 
Leptocephalus larvae Sp.? + 26.0 


Brachydanio rerio (Ham.-Buchanan) ......... + 100.0 
Atherina? stipes Muller & Troschel . +100.0 
Carapus bermudensis (Jones) + 100.0 


Species in which chromatophores control the coverage 
of the pineal areas and show changeable reactions with 
regard to light. These cannot be given numerical treat- 
ment because the methods employed demand a certain 
amount of swimming by the fishes. 

Sphyraena barracuda (Walbaum) 
Strongylura notata (Poey) 
Hemirhamphus brasiliensis (Linnaeus) 
Synodus synodus (Linnaeus) 

Species with permanently covered pineal areas that are 
light-negative. The figures give the extent of negativity 
in terms of percent. 


Astyanax mexicanus (Filippi) .... . 58.7 
Ameiurus nebulosus (LeSueur) —99.3 
Haemulon melanurum (Linnaeus) . 
Thalassoma bifasciatum (Bloch) . — 33.0 


Species that for one reason or another do not subscribe 
to the preceding three simple conditions. 


Light-positive but with well-eovered pineal area 
Eucinostomus gula (Cuvier & Valenciennes) .......... + 43.5 
Pseudupeneus maculatus (Bloch) + 100.0 
Apogonichthys stellatus Cope + 30.5 


Practically light indifferent and pineal area covered 


Cyprinodon baconi Breder + 9.3 
Light negative with exposed pineal area 
Mugil trichodon Poey - 53.5 


Covered pineal area but behavior indeterminate 
Bathygobius soporator (Cuvier & Valenciennes) 

The irregularities shown in the last series should not 
be surprising when it is recalled that teleost fishes ex- 
istent today represent long independent evolutionary lines 
and in many of their numerous aspects show striking 
variations in practically all their morphological and be- 
havioral features. That better than two out of three of 
all fishes examined fit into this scheme is probably the 
most remarkable feature of this study. It is to be noted 
too that there is a strong semblance of phylogeny in- 
herent in these lists. The exposed pineal group is repre- 
sented by all nonacanthopterygian fishes except for 
Carapus, which is a highly specialized member of the 
Ophidioidea, and Atherina, one of the Pereesoces. The 
rest are either Isospondyles, Apodes, or Ostariophysi. 
The group with a controllable cover are also largely non- 
acanthopterygian, being represented by members of the 


2 Membras according to the revision of L. P. Schultz, Proc. 
U. S. Nat. Mus., 1948, 98, pp. 39-40. 
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Synentognathi except for Synodus, an Isospondyle, and 
Sphyraena, one of the Percesoces. Two of the group 
with covered pineals are Acanthopterygii, and two, 
Astyanaz and Ameiurus, represent the Ostariophysi. The 
inconsistent group is all acanthopterygian except for 
Cyprinodon, one of the Cyprinodontes. This represents 
a clear reduction of pineal influence as one reaches the 
spiny-rayed fishes, and their relative independence from 
that influence may be seen from the following tabula- 
tion: 


Group 1 2 3 4 
% Acanthopt-rygii ...... 33 25 50 83 
Mean of light reactions % + 87.6 -71.1 +47.4 


That there is a somewhat parallel difference in this 
matter in ontogeny as well, is to be expected, as has 
previously been suggested by Breder and Rasquin (2). 
It also follows that without special and very elaborate 
morphological provision, larger fishes have better cover- 
age of the pineal than smaller ones because of the greater 
thickness, in an absolute sense, of the tissues over the 
brain. Also a sexual difference in the extent of the 
negative light reactions of the very sexually dichromatic 
Thalassoma became evident, the females being markedly 
less light-negative than the more heavily pigmented males. 
The nocturnal Apogonichthys was found to be less light- 
positive when tested at night than in the daytime. These 
items indicate some of the numerous factors which must 
be explored more fully. In cases where duplicate tests 
were made, only the figures less favorable to the thesis 
herewith developed have been used. 

In addition to the stimuli received by way of the eyes 
and the pineal area, there is evidently a direct effect on 
some other receptors, possibly on nerve endings in the 
skin or deeper in the translucent flesh of some of these 
fishes. Even with blinding and covering the pineal, it 
was found that phototaxis in Atherina was still light- 
positive, but to a lesser degree, whereas Eucinostomus be- 
eame light-negative, and Haemulon became less light- 
negative. The numerical values for this experiment fol- 
low, the values being expressed in percent of light-posi- 
tiveness: 


Blind and 
Species Normal Blind pineal 
covered 
+ 100.0 + 40.6 +12.5 
+ 43.5 + 31.9 -17.5 
H. melanurum .... - 93.5 - 69 — 24.0 


Statistical analyses of the numerical values are to be 
fully reported later, but it may be pointed out that they 
are of high significance, the majority showing no overlap 
whatever. 

The direct influence of the pineal area on pigmentation 
could be shown by covering with India ink the heads of 
fishes having exposed pineals. Fishes in the first ¢ate- 
gory so tested all expanded their melanophores, whereas 


the effect was less extreme in the second category, the 
fishes showing dark patterns, in some cases not resembling 
any of the normal ones. Even fishes in the third category 
showed some effect and seemed to be prevented from 
entering their lightest phase. This evidently indicated 
that in the sizes available for experimental purposes there 
was still some radiant energy impinging on the pineal 
area through what seemed to be opaque covering. 

Because fishes have been shown to react to an injection 
of adrenalin by concentrating their melanin granules, 
various species under study were so treated. All showed 
a reaction in that the meningeal melanophores and the 
iris melanophores concentrated their granules, but the 
results here contrasted with work previously recorded in 
that the dermal melanophores behaved differently in many 
species. Evidently the melanophores in these species are 
under strong nervous control which adrenalin, although 
administered in massive doses, cculd not override. Some 
fishes, in fact, showed very dark markings and only three, 
Bathygobius, Opsanus, and Ameiurus, showed the typical 
blanching recorded in the literature. Fishes such as 
Haemulon melanurum and Chaetodipterus faber (Brous- 
sonet), which react to a white background by becoming 
dark instead of blanching in the more usual manner, were 
especially marked in this regard. Further details con- 
cerning this opposed pigmentary behavior are given by 
Breder (1, 2). 

Since the covering of the pineal area contains chro- 
matosomes which consist of melanophores and iridophores, 
the simple concentration or dispersion of the granules of 
the melanophores is only one element in the shading of 
the pineal region. The deflection of light from the 
guanin crystals carried in the iridophores may have as 
much to do with shading the pineal area as does the 
dispersion of black granules in the melanophores. The 
meninges that cover the brain, exclusive of the pineal 
area, can be seen to be heavily invested with iridophores 
as well as melanophores. This is strikingly demonstrated 
by adrenalin injection in the more or less translucent 
fishes of the first group. The brain appears white a few 
seconds after injection, when the pigment granules of the 
melanophores are concentrated, and the erystals in the 
iridophores or leucophores either disperse or remain un- 
affected by the adrenalin. The contents of erythrophores, 
xanthophores, and iridophores were not concentrated by 
adrenalin, nor were they seen to be influenced by the 
pineal area, although they are obviously under nervous 
control. 
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Cobalt Polycythemia and Cytochrome C* 


Stanley Levey 


Department of Physiological Chemistry, 
Wayne University College of Medicine, Detroit 


It has been reported by Proger and Dekaneas (4, 5) 
that intravenous administration of cytochrome C into 
both rats and men will reduce the effect of anoxemic 
conditions, e.g., reverse the effect of a 10% oxygen at- 
mosphere and change the electrocardiographie pattern to 
normal after myocardial anoxemia. Zelman and Gilbert 
(7) noted a ease of hepatolenticular degeneration in man, 
presenting indications of tissue anoxemia, which re- 
sponded to the administration of cytochrome C. Schein- 


TABLE 1 
EFFECT OF CYTOCHROME C ON COBALT-INDUCED 
POLYCYTHEMIA OF THE RAT 


Hemoglobin—g/100 ml 


Number 
Supplement of Before Weeks after supplement 
animals _supple- 
ment 1 2 
ais 9 14.2+1.0% 149+0.9 
Cytochrome C7 6 13.5 + 0.5 13.8+0.9 13.4+0.6 
Cobalt} 7 18.3+0.9 17.6409 
Cobalt plus 
cytochrome C7 8 18.8+0.8 18.2+0.9 1840.9 


* Mean plus standard deviation. 

7 Animals receiving cytochrome C were given 7.5 mg per 
day intravenously for the test period. 

t Cobalt was given intraperitoneally, 0.5 mg per day. 


berg and Mitchel (6) found that administration of eyto- 
chrome C did not prolong the life of rats in an atmosphere 
of 2.8 or 3.9% oxygen. This concentration of oxygen is 
considerably below that used by Proger and may be a 
limiting concentration. On the other hand, it has been 
reported recently by Beinert and Reissmann (1) that 
cytochrome C labeled with radioactive iron did not enter 
the tissue cells of rats following intravenous injection. 

It has been suggested (2) that the polycythemia pro- 
duced by cobalt may be a compensation to internal 
anoxemia produced by the inhibition of cellular respira- 
tion systems. It was considered of interest to determine 
whether intravenous administration of cytochrome C 
would counteract this effect. 

Polyeythemia was produced in hooded rats maintained 
on dog chow by the intraperitoneal injection of 0.5 mg 
of cobalt per day 6 days a week. When the level of 
hemoglobin became constant, the test animals received 
7.5 mg of cytochrome C, dissolved in physiological saline, 
into one of the tail veins. This amount of cytochrome C 
is approximately one half that contained in the body of 


1The cytochrome C used in this study was generously sup- 
plied by Dr. C. E. Graham of the Wilson Laboratories, Chi- 
cago, Illinois. 


the rat, according to Drabkin and Crandall (3). Cobalt 
was given to the test animals during the entire study. 
Results are presented in Table 1. The intravenous 
administration of cytochrome C did not appear to affect 
the hemoglobin concentration in either normal animals, 
those not receiving cobalt, or polyeythemic animals. Per- 
haps this is to be expected in light of the work of Beinert 
and Reissmann in which intravenously administered eyto- 
chrome C did not appear to enter the tissue cells. 
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Rapid Method of Preparing Schiff’s 
Reagent for the Feulgen Test 


Jerome Alexander, Kenneth S. McCarty, and 
Eleanor Alexander-Jackson 


50 East 41 Street, New York City 


The following reagents are commonly used to reduce 
fuchsin base to the leuco compound: sodium bisulfite, 
potassium metabisulfite, sodium thiosulfate, and sulfur 
dioxide (1,2). To obtain satisfactory results with these 
reagents, the solutions should stand for about 24 hr. We 
have found that by the use of a readily obtainable re- 
agent, sodium hydrosulfite, Schiff’s reagent may be pre- 
pared in a few minutes. A summary of the procedure 
follows: 

Prepare a 0.5% solution of fuchsin base as usual. To 
100 ml of this solution add 0.5 g of active and undecom- 
posed sodium hydrosulfite, and at the same time add 
0.25 g of activated chareoal (Nuchar). Shake thor- 
oughly in a closed flask, and filter through a coarse 
filter paper. The finished product is of a light amber 
tinge. 

The tissue section to be examined is hydrolyzed in 
normal HC! for 4 min at 60° C, washed, and allowed to 
stand in the leuco-base solution for 2 hr. To prevent 
oxidation, the solution is preferably layered with xylol. 
The slides are then washed, first in a 0.25% solution of 
sodium hydrosulfite, next with distilled water; then they 
are cleared and mounted. 
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Discordant Time Scales 

The superposition of one time scale on another may 
produce weird results. Dating the birth of the moon and 
the attendant and consequent terrestrial pangs in the 
Mesozoie era will make most geologists sit up and take 
notice. On the other hand, the dating as Miocene, or 
earlier, of the upheaval of mountains which have since 
lost little or none of their altitude under the attack of 
erosional processes sometimes passes unnoticed, though it 
also must be regarded as of doubtful authenticity if one 
is willing-te adopt the modern scale, which.pushes Miocene 
events back twenty to thirty million years. 

For examples of such confusing time scales it will 
suffice to refer to two publications recently issued in 
Vienna by no less authorities than F. X. Schaffer, author 
of a classic three-volume textbook of geology, and the 
distinguished geographer, Johann Sélch. 

Schaffer (Der Mond und das Leben, Vienna: F. 
Deuticke, 1948) advocates the Kant-Béhm-Schaffer theory 
that very considerable changes in the shape of the earth 
have taken place, even in late geological times, as a result 
of the slowing down of the earth’s rotation due to tidal 
friction. He claims that these changes have been great 
enough to cause the catastrophic and more or less rhyth- 
mie tectogenies that have deformed the crust and also the 
periodie interchange of land and sea, as well as changes 
of altitude and of continental configuration capable of 
profoundly affecting geological climates. 

Against such a theory are usually set the fact that 
earth tides are now minute and the dictum of astronomers 
that the rate of rotation of the earth is not now changing 
appreciably. Accepting the suggestion that the present 
rate of change in the length of the day is of the order 
of 1/200 see per century (Poynting, J. H. The earth. 
Cambridge: Univ. Press, 1913) and without pretending 
to have a reliable basis for calculation, one might think 
of the resulting change in the oblateness of the earth as 
reducing the excess of the equatorial over the polar di- 
ameter by a few hundred feet at the most, in 50 to 100 
million years. However wild this estimate may be, it is 
obvious that the change is not likely to be sufficiently 
great to produce spectacular results, and it is not sur- 
prising, therefore, that Sehaffer has stood alone in his 
support (Lehrbuch der Geologie, I. Vienna: F. Deuticke, 
1922; Pan-American Geologist, 1928, 50, 121) of Bohm- 
36hmersheim (Abplattung und Gebirgsbildung. Vienna: 
F. Deuticke, 1910). 

The days of active tidal evolution are certainly much 
more remote than any one thought possible when, 70 years 
ago, G. Darwin formulated the theory of the lengthening 
of the day, with all its necessary consequences of change 
in the shape of the earth globe. Instead of between 50 
and 60 million years, which was Darwin’s estimate of 
the time that has elapsed since, as he supposed, the moon 
parted company with the earth, R. W. van Bemmelen 


Comments and Communications 


(Geologie en Mijnbouw, 1949, 11, 1-21) now allows nearly 
two thousand million years; and to this evaluation may 
be added at least a thousand million years more if A. 
Holmes’ estimate (Nature, Lond., 1947, 159, 127) of the 
age of the earth is acceptable. 

Notwithstanding the obvious necessity of moving with 
the times to the extent of expanding Darwin’s time scale 
in a consistent manner, Schaffer retains it without modi- 
fication. In his latest work (Der Mond und das Leben, 
Vienna: F. Deuticke, 1948) this scale is superposed on 
an absolute timing.of. geological chronology which, though 
not quite in accordance with the most recent age deter- 
minations, is at least very much slower than any that was 
popularly approved when Darwin made his calculations, 
and the astonishing conclusion emerges that somewhere 
between late Carboniferous and Jurassic times (the 56 
million years ago of Darwin) the earth rotated once every 
63 hr. The author then resorts to extrapolation and by 
this means estimates that some time in the Algonkian 
(when a certain ameba took its 34-min pulsation period 
from the tidal interval on the birthday of the species) 
the earth was rotating once every hour. If it were pos- 
sible to accept such evidence of spectacular slowing down 
of the earth’s rotation in geological times, however 
caused, the Kant-Béhm-Schaffer theory would receive 
much support. : 

The story of the eastern Alps as unfolded by Séleh be- 
gins with moderate uplift of a very well-developed pene- 
plain, which suffered some dissection and was then fur- 
ther warped up to its present summit altitude. So the 
tectonic form of the mountains has come to consist of 
northern and southern upheaved arches, between which is 
the Norie furrow, a broad strip of relatively depressed 
country carrying consequent east-west drainage. Though 
the warping is assigned the date of the assumed contem- 
poraneous depression of the Vienna basin, which was 
flooded by a middle Miocene sea, dissection, while further 
advanced on weaker parts of the terrain, has failed as yet 
te break the continuity of the peneplain over much of 
the higher northern arch, for this is formed of a thick 
mass of resistant limestone. 

Thus all the landseape evolution described might be 
pictured as spread over two or three million years, 
searcely longer. Miocene events are now relegated to a 
past ten times more distant than this, however, and this 
perhaps warrants a suggestion that the peneplain here 
involved intersects and is of much later development than 
the land surface buried under the sediments of the Vi- 
enna basin. If it is not so, and if some 25 million years 
has been occupied by this mild warping upheaval and the 
development in a new cycle of mature erosional relief over 
only the weaker parts of the area affected, how much— 
how very much—longer a period will have to be allowed 
for the development of the earlier peneplain, which trun- 
eates varied structures as well as an enormous potential 
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relief, and for the Alpine folding in which that earlier 
complex structure and relief had their origin? 

C. A. Corron 
Victoria University College, 
Wellington, New Zealand 


A Suggested Method for Estimating Pre-Hunting 
Season Status of Scaled Quail Populations 


It is desirable in game management to have practical, 
quantitative ‘‘yardsticks’’ which ean be applied to game 
populations in order to aid the administrator in formu- 
lating well-advised harvesting regulations. 

The -following suggestion relative to estimating the 
population status of sealed quail (Callipepla squamata 
pallida) may have value, though admittedly there are 
no known instances in which it has been tried on an 
extensive scale. The type of range favored and the 
coveying habits of the species render it relatively easy 
for experienced field personnel to net scaled quail alive 
in numbers after the fall covey-gather. The grown 
young-of-the-year can easily be distinguished with great 
certainty from all other age classes by minor, but ap- 
parently constant, differences in the plumage. Hence, 
the age ratio thus established indicates the degree of 
success of brood survival in that year up to the time the 
observations were made. Brood survival, indicated by 
the ratio between young-of-the-year and adults, pre- 
sumably is a reliable index of the state of vigor of the 
population as a whole, and should therefore also be a 
good index of the actual abundance of the species when 
large areas are considered, except in grossly under- 
populated range. It is now well established that in quail, 
as in other upland game birds, it is the bird-of-the-year 
that provides most of the shooting (Steen, M. O. Trans. 
9th N. A. Wildlife Conf., 1944, 331). 

For the six to eight weeks prior to date of setting the 
quail hunting regulations—say, from about the middle 
of September to the middle of November—a great deal 
of pertinent information could be secured by one or 
more two-man crews, each provided with two jeeps 
equipped with small hauling trailers, if these crews are 
assigned to net and examine as many quail as possible 
in as many key areas as possible of the administrative 
unit concerned. It should then be possible to ascertain 
the actual age ratio among a sizable sample of the quail 
population. The netted quail, of course, could be re- 
leased unharmed at the trapping site as soon as they 
had been processed. 

The technique of netting quail by means of the modi- 
fied fyke net with long, V-shaped wings of cord netting 
is probably too well known among game men to merit 
detailing here. Suffice it to say that whole coveys may 
often be maneuvered into such nets by two or three 
experienced men, on foot, on horseback, or with the aid 
of vehicles. Trapping the birds in fairly large numbers 
is unquestionably, a practical matter. J. S. Ligon (in 
a paper published by the New Mexico Game and Fish 


Commission, Santa Fe, 1946) gives particularly complete 
directions as to this procedure. 

A. C. Bent (Bull. U. S. nat. Mus., 1932, 162, 54) states 
that sealed quail undergo a complete molt in August and 
September, at which time the young-of-the-year become 
practically indistinguishable from the full adults except 
for the retention of the first two juvenile primaries in 
each wing. The writer has found this criterion difficult 
to apply, but fortunately there is another easier and pos- 
sibly more accurate method (Leopold, A. S. J. wildlife 
Management, 1939, 3[3], 261; and Ficce, H. Proc. 26th 
ann. conf. west. ass. state game fish commissioners, 1946, 
161). This method depends on the retention of the 
juvenile primary covert feathers until the bird is well into 
its second summer (age 15-18 months). These juvenile 
primary coverts are conspicuously mottled with a whitish 
or buffy color. In the fully mature adult condition, as- 
sumed after the first postnuptial molt, they are plain 
bluish gray. This method of distinguishing age classes 
is considered to be extremely accurate, and has been used 
personally by the writer in quail investigations in New 
Mexico with very satisfactory results. Incidentally, it 
appears to work as well for Gambel’s quail (Lophortyz 
gambeli) and Texas bob-whites (Colinus virginianus tex- 
anus) as for scaled quail. The method is used as stand- 
ard procedure for aging quail at the New Mexico State 
Game Farm (personal communication from Superintend- 
ent James L. Cox). Furthermore, Ligon, an outstanding 
authority on upland game, has also used this method ex- 
tensively in aging quail and considers it to be extremely 
reliable (personal communication). 

The age ratio is easily secured from the raw data. For 
example, a ratio of 1000 young to 1000 adults would give 
an age ratio of one young to each adult, or two young to 
each pair, assuming a 1:1 sex ratio and all birds breed- 
ing. Such an age ratio over a large area in the fall be- 
fore the hunting season would indicate poor brood sur- 
vival, and presumably a general unthrifty condition of the 
quail population. A restricted season and bag _ limit 
would apparently be indicated for that year. On the 
other hand, suppose the raw data to be 1500 young to 500 
adults. The resulting age ratio would be three young to 
each adult, or six surviving young to each pair. This 
would indicate rather good brood survival, and presuma- 
bly a thrifty condition of the quail population. A longer 
season and a-more liberal bag limit could aceordingly be 
endured by the quail witheat unduly cutting into next 
year’s breeding stock. 

Besides securing age class data, this suggested pro- 
cedure could also be made to yield extremely valuable 
basic data as to prevailing sex ratios and, by making 
banding of each bird trapped a routine part of the pro- 
cedure, could aid in gradually building up very useful 
statistics relative to survival and movements of the 
banded birds. 

HowarD CAMPBELL 


Department of Game and Fish, 


Albuquerque, New Mexico 
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Report on Como Conference on 
Cosmic Radiation 


Marcel Schein 
Department of Physics and 
Institute for Nuclear Studies, 
University of Chicago 


From September 11 to 16 some of the world’s foremost 
physicists gathered at Como (Italy) to celebrate the 
150th anniversary of Volta’s discovery of the electric 
pile. The main topic of discussion was the field of cosmic 
radiation, with particular emphasis on its elementary 
particle aspects. The conference was organized by the 
Italian Physical Society, under the sponsorship of the 
International Union of Physics (Unesco) whose president, 
H. A. Kramers (Holland), originally suggested the idea 
of helding an International Colloquium on Cosmic Rays 
this year. G. Polvani (Milan), president of the Italian 
Physical Society, presided over the conference and he, 
together with E. Amaldi and G. Bernardini (Rome) were 
the chief organizers of the scientific meetings. 

During the conference a number of social events took 
place which were characterized by extraordinary hospi- 
tality and cordiality extended to all participants by the 
Italian scientists, the Italian government, and Italian 
industry. Every one of us who attended the conference 
will vividly remember the great informality of the meet- 
ings and the cordial atmosphere among physicists travel- 
ing to Como from all over the world. 

The Volta Celebration at Como was preceded by a 
Conference on Nuclear Physics and Electrodynamics held 
in Basel from September 1 to 10. These two conferences 
represented the first really large international gatherings 
of physicists since World War II. The meetings demon- 
strated that an exchange of ideas is badly needed, and 
that true cooperation between scientists is of the greatest 
importance for the future progress of science. 

More than 400 physicists attended the Como confer- 
ence. <A few of their names might make for orientation: 
E. Fermi, I. I. Rabi, J. Schwinger, E. M. MeMillan, R. B. 
Brode, E. Segre, G. Placzek, and M. Schein (United 
States); G. Polvani, E. Amaldi, G. Bernardini, and B. 
Ferretti (Italy); W. Pauli, P. Scherrer, P. Huber, and 
F. Fierz (Switzerland); J. Clay and H. A. Kramers 
(Holland); G. P. Thomson, P. M. S. Blackett, C. F. 
Powell, J. G. Wilson, G. D. Rochester, and D. E. Perkins 
(England) ; L. Leprince-Ringuet, M. Morand, J. Daudin, 
R. Maze, and A. Rogozinski (France); W. Heisenberg, 
W. Bothe, G. Moliére, W. Gentner, E. Bagge, and F. Bopp 
(Germany); L. Meitner, I. Waller, and H. Alfvén 
(Sweden) ; G. Occhialini, M. Cosyns, and C. Manneback 
(Belgium) ; L. Janossy (Ireland) ; C. Moeller (Denmark). 

Most of the meetings took place in the famous Villa 
Olmo; in addition some evening sessions were organized 
in the Tempio Voltiano (Volta Shrine). 


News and Notes 


On September 11 the conference was officially opened 
by Enrico Fermi, who urged a closer cooperation among 
scientists of the world. The scientific meetings started 
on September 12. The morning session was devoted to 
the question of the origin of cosmic rays. E. Fermi 
(Chicago) presented a very clear picture of the present 
status of the problem, and he discussed some of the im- 
portant ideas which have been proposed so far. He 
pointed out that his own theory, in which he proposes 
a new mechanism of accelerating charged particles in 
magnetic fields of our galaxy, gives a rather satisfactory 
explanation of cosmic ray observations made on primary 
protons. However, considerable difficulties arise in ap- 
plying this mechanism to the heavy nuclei present in the 
cosmie radiation. 

H. Alfvén (Stockholm), the discoverer of the magneto- 
hydrodynamic mechanism of accelerating charged par- 
ticles in free space, discussed the possibility that cosmic 
radiation may originate in the solar system. The main 
acceleration is supposed to take place in the sun’s mag- 
netic field. Solar activity, in particular magnetic storm 
effects, was also discussed. 

E. Bagge (Hamburg) proposed that most of the cosmic 
radiation may originate beyond our own galactie system. 
His conclusions were mainly based on experiments of 
W. Rau, who claims to have found a variation of 0.7 
percent in the intensity of the hard component with 
sidereal time. 

J. Clay (Amsterdam) presented new data on the in- 
crease of the sea level intensity of cosmic rays during 
solar flares. In more than thirty instances, small varia- 
tions of a few percent were noticed. Marcel Schein 
(Chicago) mentioned in the discussion that during a 
balloon flight on May 11 an increase of 50 percent 
occurred in the rate of nuclear disintegrations close to 
the top of our atmosphere (95,000 feet). This unusual 
imerease must have been due to the large solar flare 
observed by A. H. Shapley (National Bureau of Stand- 
ards) a few hours before the balloon flight took place 
(Science, 1949, 110, pp. 159-161). 

In the afternoon and evening sessions, problems con- 
cerning giant atmospheric showers and mesons were dis- 
eussed. J. Clay introduced the subject of extensive show- 
ers by emphasizing the complexity of plienomena ocecur- 
ring in these very energetic events. He presented a num- 
ber of new results on the absorption of secondary elec- 
trons and photons in air showers. E. Amaldi reported 
an experiment of the Rome group in which the frequency 
of high energy electrons occurring in extensive showers 
was studied. The results indicate that there are more 
electrons of very high energy present in these showers 
than expected from cascade theory alone. This result 
might, therefore, be considered as pointing in the direc- 
tion of the assumption that extensive showers originate 
from nuclear collisions between very high energy particles. 
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J. Daudin (Paris) showed a number of interesting 
cloud chamber pictures of penetrating showers and dis- 
cussed the relation between penetrating showers and air 
showers. R. Maze (Paris) reported on his counter studies 
of extensive showers. 

C. Franzinetti (Bristol) and S. Rosenblum (Paris) 
presented the results of their experiments on the magnetic 
deflection of charged particles studied by the method of 
placing photographie plates between the pole faces of a 
large electromagnet. The magnet is located on Jungfrau- 
joch at an altitude of 12,000 feet. According to Franzi- 
netti and Rosenblum, it was not possible definitely to 
identify any new electrically charged elementary particles 
in addition to those already known to exist (electrons, 
u-mesons, x-mesons, and protons). In particular there 
does not seem to be clear-cut evidence for the existence 
of the t-meson of a mass around 1,000 electron masses, 
on the basis of these investigations. Further experiments 
are needed to settle this important question. 

Another group of papers presented by the Bristol and 
Brussels groups dealt with the problem of the spon- 
taneous decay and nuclear capture of y-mesons. A. L. 
Hodson and A. Loria (Manchester) presen*ed a paper in 
which they described a new method of controlling a 
Wilson cloud chamber by an internal counter. The inter- 
esting feature of this new method is that one can see 
the cloud chamber tracks of minimum ionization particles 
inside the counter. The counter itself consists of an in- 
side wire of tungsten surrounded by six rods placed at 
the corners of a hexagon. 

The meeting on September 13 was opened by C. F. 
Powell, who gave a detailed account of the work carried 
out under his direction in Bristol on transmutations pro- 
duced by cosmic ray particles of great energy. A num- 
ber of interesting new events of nuclear disruptions, 
found in electron-sensitive emulsions, were discussed. 
Some of these events are of particular importance, since 
they represent phenomena in which several mesons and 
nucleons are emitted from a single parent nucleus hit 
by a very high energy particle. A very spectacuiar 
nuclear disintegration (star with more than 50 prongs) 
of this type was deseribed by L. Leprince-Ringuet (Paris) 
who reported on his investigations of high energy nuclear 
phenomena in cosmic radiation. The experiments were 
carried out partly in free balloons up to an altitude of 
about 96,000 feet. A picture of an interesting star of 
52 prongs was shown, in which the collision of an ener- 
getic heavy nucleus of charge Z ~ 17 with a silver nucleus 
was clearly visible. 

M. G. E. Cosyns (Brussels) gave an account of his 
investigations of stars containing showers of relativistic 
particles. A special analysis was made in order to estab- 
lish the nature of the relativistic particles. By using the 
methods of grain counting and multiple scattering of 
tracks in photographie emulsions it was found that most 
of the particles carrying an ionization less than two times 
the minimum are mesons and those carrying an ionization 
between two and five times the minimum are protons. 
At mountain altitudes, most of these stars are generated 
by neutral primaries. 


G. Occhialini (Brussels) gave a progress report on the 
techniques involving electron-sensitive nuclear plates. 
These plates have been available for a little more than 
a year. It is astounding what has already been accom- 
plished in high energy physics through the efficient use 
of electron-sensitive emulsions. Occhialini discussed some 
new possibilities for the future, such as the magnetic 
deflection of tracks inside the emulsion. He pointed out 
that measurements on relativistic pairs seem to show that 
in this region of energy the grain density is not very 
sensitive to variations in the specific ionization. 

G. Bernardini (Rome) presented interesting new data 
on cosmic ray stars having a smaller number of prongs 
(small stars). He discussed the nature of these stars and 
their origin in connection with the nucleonie component 
of the cosmic radiation. 

M. Morand (Paris) gave a detailed description of a 
new method by which the east-west asymmetry is cosmic 
radiation was determined with the aid of tracks in nuclear 
emulsions. The results obtained so far indicate that we 
are dealing here with a promising method for future 
use in this field of cosmic ray research. 

The reports on September 13 clearly demonstrated the 
usefulness of the photographic emulsion technique in the 
field of high energy physics. 

The day of September 14 was devoted to an excursion 
to the University of Pavia, where a special celebration 
was held in honor of Volta’s scientific achievements. The 
key address was delivered by L. Leprince-Ringuet, who 
was delegated by the French Academy to speak for M. de 
Broglie on the subject, ‘‘Deux grands savants d’il y a 
150 ans: Laplace et Volta, tous deux membres de 1]’In- 
stitut de France.’’ 

The meeting on the 15th was opened with an address 
by P. M. S. Blackett (Manchester), who spoke on cloud 
chamber studies of penetrating showers at sea level. The 
measurements were carried out with a cloud chamber in 
a magnetic field of 7,000 gauss. A number of new results 
concerning the sign and charge of the penetrating par- 
ticles, their momentum spectrum, and their angular dis- 
tribution were presented. According to Blackett, the 
number of protons and mesons in penetrating showers is 
about equal at sea level. Some very interesting pictures 
were shown in which penetiating showers appeared to be 
produced by negative particles. Whether one is dealing 
with negative protons or negative mesons could not be 
decided from the evidence at hand. 

R. B. Brode (Berkeley) reported on a number of inter- 
esting ew investigations carried out in his laboratory. 
The mass spectrum of mesons was studied by means of 
accurately controlled cloud chambers on White Mountain 
(California) at an elevation of 12,000 feet. Some indica- 
tion was found that singly charged particles of mass be- 
tween 600 and 1000 electron masses (t-mesons) may exist 
in the cosmic radiation. It seems remarkable, however, 
that all particles of this kind found so far carry a posi- 
tive charge. By deflecting charged particles in magne- 
tized iron an accurate measurement of the positive excess 
of mesons was carried out at sea level. Brode found a 
value of 1.32, which is somewhat higher than the value 
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previously reported by Bernardini and his collaborators. 
Brode mentioned that W. B. Fretter obtained some inter- 
esting cloud chamber pictures of penetrating showers 
originating in carbon. 

The afternoon session was opened by a lecture of W. 
Heisenberg (Gottingen) on the problem of the creation of 
mesons in multiple processes. Heisenberg’s ideas are 
based on the fundamental assumption that in a collision 
of a very high energy nucleon (proton and neutron) with 
another nucleon several mesons can be emitted. Heisen- 
berg’s theory leads to simple predictions regarding: (a) 
the frequency of meson showers (b) the angular distribu- 
tion of emitted mesons, and (c) the energy spectrum of 
mesons. His theoretical predictions can be compared di- 
rectly with the existing experimental material on large 
stars containing relativistic particles. A basically differ- 
ent point of view concerning the production of mesons 
was expressed by L. Janossy (Dublin) who presented the 
results of a joint paper with W. Heitler (Zurich). Ac- 
cording to these authors, only one meson is produced in 
a single collision between two nucleons. That one actu- 
ally observes several mesons emerging from the same 
nucleus must then be due to the fact that successive 
nucleon-nucleon collisions occur inside the same nucleus 
(plural production). Since meson production has not 
heretofore been studied on the hydrogen nucleus, Janossy 
pointed out that present-day evidence does not rule out 
the possibility that mesons of all energies are produced 
singly. On the contrary, Heitler and Janossy argue that 
the existing experimental data on the exponential ab- 
sorption of the nucleonic component in our atmosphere 
ean be deduced from their calculations based on the 
assumption of plural meson production. 

G. Salvini (Milan) described a series of cloud chamber 
experiments on nuclear explosions which were carried out 
in the Italian High Altitude Laboratory at Testa Grigia 
(11,000 feet). According to Salvini, the ratio in the 
frequency of high energy nuclear events originating from 
lead to those from carbon was found to be about 2. This 
ratio can be deduced approximately from the theory of 
multiple as well as from the theory of plural production 
of mesons. Hence experiments of this kind do not enable 
us to decide which one of the two theories is the cor- 
rect one. 

O. Piccioni (Brookhaven National Laboratory) gave an 
account of his counter studies concerning the structure 
of penetrating showers. Piccioni used the method of de- 
jayed coincidences in carbon and sulfur to identify the 
x-mesons in penetrating showers. His experiments show 
that most of the particles traversing a few inches of lead 
are x-mesons. Piccioni found that the nuclear absorption 
in iron was considerably smaller for z-mesons than for 
nucleons. 

G. D. Rochester (Manchester) reported some interest- 
ing observations on cosmic ray stars in photographic 
emulsions. The absorption of the star-producing radia- 
tion in air and in lead strongly indicates that most of the 
smaller stars in the lower atmosphere are produced by 
neutrons. A detailed analysis of stars shows that the 
proportion of g-particles is greater for small stars than 


for large ones, and it remains approximately constant for 
stars of more than six prongs. This is explained on the 
assumption that light nuclei are easily broken up by 
cosmic ray neutrons. Rochester made an energy analysis 
of a group of stars and he found that the majority of the 
charged particles below 30-40 Mev come from the evapo- 
ration of the atomic nucleus. The average nuclear tem- 
perature of a group of stars having from 7 to 17 prongs 
was found to be 5 Mev. A new important result was re- 
ported regarding the ratio of the number of recoil protons 
directly ejected from the nucleus to the number of par- 
ticles evaporated from it. Rochester found that this 
ratio is of the order 1: 10. 

D. H. Perkins (London) presented a number of inter- 
esting new results regarding nuclear explosions at high 
energies. In the-small cosmic ray stars the energy (is- 
tributions of g-particles and protons are consistent with 
a process of evaporation. In large stars there is a 
marked change in behavior between protons and q-par- 
ticles; a mechanism different from evaporation has to be 
postulated for the emission of q-particles. It was found 
that the ratio of g-particles to protons inereases with the 
prong number up to a maximum at nine prongs, and then 
decreases for larger star sizes. Perkins found that nuclei 
heavier than g-particles are ejected from stars in both 
ground and excited states. Particles of charges up to 
Z=10 and energies up to 300 Mev have been observed. 
For example, among these nuclear fragments Be‘, Be’, 
and C¥ have been found. In contrast with q-particles in 
large stars, most of the heavier splinters have energies 
in excess of the Coulomb barrier potential. 

On September 16 the first speaker was L. Janossy 
(Dublin) who discussed the question of the possible exist- 
ence of a very lightweight meson (A-meson) in extensive 
showers. Janossy pointed out that his recent experi- 
ments do not support his former conclusions regarding 
the presence of such particles in large air showers. 

Marcel Schein (Chicago) presented a paper on the 
production of nucleons and mesons in cosmic radiation. 
He described a number of experiments carried out by the 
Chicago group in free balloons up to an altitude of 100,000 
feet. It was found that the frequency of smaller nuclear 
explosions as a function of altitude follow an exponential 
increase up to the highest elevations reached. This result 
shows that at altitudes as high as 100,000 feet a large 
number of secondary neutrons and protons are present 
in the atmosphere. These secondaries must arise in part 
from the large nuclear disintegrations produced by the 
primary radiation and in part from the breaking-up 
effect of heavy nuclei in the highest layers of our at- 
mosphere. Schein then discussed the problem of the pro- 
duction of low energy mesons studied in photographie 
emulsions. A number of events were shown in which a 
collimated beam of relativistic particles was visible. It 
was pointed out that events in which a very narrow 
bundle of such particles occur represent some evidence 
for the multiple production of mesons. The quantitative 
data obtained on the prong distribution of minimum 
ionization particles and on the zenith angle effect of the 
large stars could not be compared with the theories of 
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Heisenberg and Heitler-Janossy, as these theories were 
not known to the author before the meetings at Como. 

E. P. George (London) spoke on nuclear interactions 
of cosmic ray particles. A number of interesting experi- 
ments on penetrating showers were carried out at sea 
level and on Jungfraujoch. Transition curves of pene- 
trating showers in Pb, Al, and paraffin approach the 
same limiting value at large absorber thicknesses. Ac- 
cording to George, this fact supports the concept of 
multiple rather than plural meson production. George 
studied nuclear explosions in photographic emulsions at 
a depth of 60-meter water equivalent below the surface 
of the ground. A small number of stars were found at 
this depth. It was proposed that there may exist a small 
interaction between y-mesons and nuclei, which may ae- 
count for the presence of stars underground. 

J. G. Wilson (Manchester) described a series of very 
accurate experiments carried out on the positive excess 
of mesons. He used a specially constructed magnetic 
spectrograph which enabled him to determine the positive 
excess as a function of meson energy. Wilson found that 
the positive excess reaches a maximum of 1.32 at meson 
energies around two Bev. The drop toward higher ener- 
gies is very slow and somewhat faster on the low energy 
side. Wilson’s results on the positive excess are of im- 


portance for our understanding of the mechanism of 
meson production in the energy range of several Bev. 
This summary represents only a selection of the many 
interesting papers which were given at the meetings. 
The writer wishes to apologize for the fact that not all 
of the papers could: be included in this present report. 
The great majority of the lectures were given in English. 
The scientific sessions closed at noon with an enthusi- 
astie speech by Bernardini (Rome), who summarized the 
achievements of the conference. The afternoon was de- 
voted to an excursion on beautiful Lake Como to the 
famous resort town of Bellaggio, where a splendid fare- 
well dinner was offered, embellished by speeches from 
our hosts and from some of the leading participants of 
the meetings, expressing gratitude and appreciation in 
the name of all who had been present. ; 
After the official closing of the conference more than 
a hundred of the scientists joined in a second excursion, 
this time going to the Italian High Altitude Laboratory 
at Testa Grigia (11,000 feet) which is beautifully located 
on the west side of the Matterhorn. Everyone was im- 
pressed with the great amount of work going on there. 
We all should be very thankful to those men who ex- 
pended so much effort to make the Como Conference a 
memorable occasion. 


Report on International Symposium on 
the Biology of High Altitudes 


David Bruce Dill, School of Aviation Medicine, 
Randolph Field Air Base, San Antonio, Texas 


Under sponsorship of Unesco and the government of 
Peru, an international symposium was held in Lima, 
Peru, November 23-30. The organizing committee, ap- 
pointed by the Peruvian government, was headed by 
Carlos Monge M., director of the National Institute of 
Andean Biology. Bernardo A. Houssay of Argentina was 
honorary president of the symposium. 

Delegations represented most of the countries of North 
and South America as well as Switzerland, France, and 
Italy. The U.S. sent an official delegation of six, headed 
by Harry G. Armstrong, Surgeon General of the U. S. Air 
Foree. Eighteen other scientists represented the Air 
Force, the Navy, the Army Chemical Corps, the Research 
and Development Board, and the Aero-Medical Associa- 
tion. ‘This party included a member of the British Joint 
Services Mission. Other U. S. agencies represented in- 
eluded the National Institutes of Health, the U. S. Depart- 
ment of Interior, the Carnegie Institution, and the In- 
stitute of Inter-American Affairs. 

The program centered around man at rest and at work 
in the environments characteristic of different altitudes. 
The subjects included adaptation and acclimatization to 
altitude in man and animals; the acute and the chronic 
effects of altitude in rest and work; the relations between 


fertility and altitude; and the special problems of avia- 
tion medicine. 

About half of the scientifie program was devoted to 
15-minute papers, with plenty of time for discussion. In 
other sessions, experts led round table discussions of 
selected general topics. Some papers were presented in 
English. A translated summary of Spanish papers was 
frequently provided. These, with brilliant off-the-cuff 
translating by Albert Hurtado of the Andean Institute 
and E. S. G. Barron of Chicago, lowered the language 
bar to interchange of ideas. 

Dr. Monge philosophized on the Incan organization for 
protecting their people against what he termed climatic 
aggression. Physical training was made a routine part 
of living; wedding ceremonials favored survival of the 
fittest; the colonization system recognized the phenome- 
non of aeclimatization. Dr. Monge also described chronic 
mountain sickness, first recognized by him in 1928 and 
now known as Monge’s disease. It illustrates failure to 
resist climatie aggression and its specifie eure is residence 
at sea level. 

Dr. Hurtado led a stimulating discussion of chronic 
anoxia as seen in the Indian miner at Morococha, 14,900 
feet. His acclimatization depends on ancestry, on unin- 
terrupted hypoxia from the beginning of fetal life, and 
on hard physical work. In his acelimatized state, he ex- 
hibits hyperventilation, appreciable in rest and marked 
in exercise} increased alveolar volume; normal pH; poly- 
cythemia; normal resting cardiae output; and greater 
vascularity of tissues. At that altitude the Indian miner 
has as great a work capacity on the treadmill as the 
Indian at sea level, and he is more efficient. This new 
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finding has raised unsolved questions about the possibility 
of fundamental changes in the biochemical processes of 
energy transformation. 

In a study participated in by Dr. Rotta, it was found 
that the Morococha miner has an absolute as well as a 
relative increase in blood hemoglobin. He has three- 
eighths more red cells per unit volume of blood and 
seven-eighths more red cells in circulation. His blood 
volume is two liters greater; the increase is entirely red 
cells. In terms of hemoglobin he has about 1,450 grams, 
as compared with about 800 grams in his sea-level cousin. 

The dynamic state of man is well illustrated by his 
hemoglobin response. A new balance must be struck be- 
tween rate of formation and rate of destruction; this 
balance must also adjust to the increase in the capillary 
volume. This process and the numerous other steps in 
acclimatization take months, possibly years, for attain- 
ment of equilibrium. Sometimes there is failure of some 
element. Then physiology retreats before pathology. 


Through the hospitality of the institute, the delegates 
were privileged to visit the remarkable high altitude lab- 
oratories at Huancayo (3,200 meters), Moroocha (4,540 
meters), and Ticlio (5,030 meters). The party witnessed 
the dedication of the new building of the Morococho !ab- 
oratory. These laboratories have been made possible by 
the government of Peru, the Rockefeller Foundation, and 
Don Manuel Peilago of Huancayo. Staff members ex- 
pressed the hope that scientitsts interested in any phase 
of high altitude biology will make use of the laboratories. 

All of the delegates were impressed by the high quality 
and wide range of the institute’s research program, the 
excellence of laboratory facilities at Lima and at alti- 
tude, and the generous hospitality of the people of Peru. 
The Institute of Andean Biology will undoubtedly become 
as famous internationally as the Naples Biological Sta- 
tion, the Jungfraujoch, and the Woods Hole Biological 
Laboratory. 


Laboratory, 


About People 


at Wyndmoor, 
sylvania, will succeed Dr. Scott as 


Penn- being adapted by the laboratory to 


methods of tissue culture. Miss 


Erwin E. Nelson, adjunct profes- 
sor of pharmacology at the George 
Washington University School of 
Medicine, has been appointed medical 
director of the Food and Drug Ad- 
ministration of the Federal Security 
Agency. Dr. Nelson assumes his 
new duties this month when the 
resignation of Robert T. Stormont 
becomes effective. 


Griffith Conrad Evans, professor 
of mathematics, has been named Fac- 
ulty Research Lecturer on the Berke- 
ley campus of the University of Cali- 
fornia for 1949-50. Dr. Evans, who 
is an authority on potential theory, 
will deliver his lecture in March. 


Guido Castelnuovo, professor 
emeritus, Department of Mathema- 
tics, University of Rome, and presi- 
dent of Accademia Nazionale dei 
Lincei, has been made Senator in 
recognition of his achievements in 
mathematics. 


Walter M. Scott and John R. 
Matchett have been appointed as- 
sistant chiefs of the U. S. Depart- 
ment of Agriculture’s Bureau of 
Agricultural and Industrial Chemis- 
try. Charles H. Fisher, head of the 
Carbohydrate Division of the bu- 
reau’s Eastern Regional Research 


director of the Southern Regional 
Research Laboratory in New Orleans. 
Dr. Matchett was formerly co- 
ordinator of food research at the 
bureau’s Western Regional Research 
Laboratory in Albany, California. 


Neil M. Judd, a member of the 
U. S. National Museum: -anthropo- 
logical staff, since 1911, and curator 
of archaeology since 1919, retired on 
December 31 to devote his full time 
to writing. Dr. Judd was named 
honorary associate in anthropology 
at the museum on January 1. 


William James Price, former re- 
search engineer with the Battelle 
Memorial] Institute, and David W. 
Lueck, research associate at the Uni- 
versity of Washington, have been 
appointed staff members of the Col- 
lege of Engineering Sciences, U. S. 
Air Force Institute of Technology, 
Wright-Patterson Air Force Base, 
Dayton, Ohio. 


Herta Meyer, of the Research As- 
sociation of the Institute of Bio- 
physics, University of Rio de Janeiro, 
has been a visitor the past two 
months in the Tissue Culture Labora- 
tory, University of Texas. Miss 
Meyer has developed important new 
research techniques for the study of 
intracellular parasitism which are 


Meyer will visit medical centers here 
and in England before returning to 
South America. 


Grants and Awards 


The American Institute of Elec- 
trical Engineers will present its 
1949 Edison Medal to Karl B. Me- 
Eachron, of the General Electric 
Company, at its January 30—Febru- 
ary 3 meeting in New York City. 
Dr. McEachron will receive the medal 
for his contribution to the advance- 
ment of electrical science in the field 
of lightning and other high voltage 
phenomena and for the application 
of this knowledge to the design and 
protection of electric apparatus and 
systems. 


Wendell P. Woodring, geologist, 
U. S. Geological Survey, and an au- 
thority on the paleontology of the 
West Indies, has been awarded the 
Penrose Medal of the Geological 
Society of America. Dr. Woodring 
was honored for his researches in the 
West Indies and Central and South 
America. The medal, which is the 


society ’s highest award, is bestowed 
only in those years when an out- 
standing candidate for the honor is 
presented. 
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The $1,000 prize of the American 
Association for the Advancement 
of Science, given each year for a 
noteworthy paper presented at the 
AAAS annual meeting, was awarded 
at the close of last week’s New York 
meeting to Armin C. Braun, associate 
member of the Rockefeller Institute 
for Medical Research. Dr. Braun’s 
paper described his experiments un 
the development and poliferation of 
plant cancers caused by crown-gall 
bacteria—studies which the prize 
committee called ‘‘models of simpli- 
city—and so well designed that they 
chart a basic course in man’s under- 
standing of the greatest human 
malady.’? 

Two factors influencing crown-gall 
development were found: one chang- 
ing normal cells to cancer cells, the 
other (probably a hormone) making 
it possible for the transformed cells 
to multiply. The first factor was 
stopped by exposing the plant to a 
temperature of 30 degrees Centi- 
grade or more but the second factor 
was not, so that it was possible to 
study the two processes separately. 

The studies also showed that a 
wound in the plant was required to 
introduce the bacteria and that a 
time factor was involved in the can- 
cer development. ‘‘Very little, if 
any, transformation occurs during 
the first twenty-four hours after in- 
oculation,’’ Dr. Braun stated. ‘‘It 
is during the subsequent ten and 
more hours that measurabie changes 
take place. As a result of this work 
it is possible to show that a definable 
threshold concentration of tumor- 
inducing principle is necessary to 
transform normal plant cells to tu- 
mor cells, 

‘*Further experiments revealed 
that the host cells became immune 
from carcinogenic influence of the 
bacteria four days after inoculation. 
This oceurred despite the fact that 
many virulent bacteria were in inti- 
mate contact with the host cells 
after the fourth day. During the 
four-day period the plants were 
grown at a temperature inhibiting 
the cancer-producing principles. 

‘*Tt appears, therefore, that it is 
before and during early stages of ac- 
tive wound healing that normal cells 
are converted into tumor cells.’’ 


Dr. Braun also observed that 
growth of the transformed cells was 
independent of the inciting bacteria 
and that bacteria-free tumor cells 
maintained in culture for more than 
five vears ‘‘retained undiminished 
their capacity for rapid, unre- 
strained, and uncoordinated growth. ’’ 


Georg von Bekesy of the Harvard 
Psycho-Acoustie Laboratory has been 
named the first recipient of the 
Shambaugh Prize recently estab- 
lished by the family of the late 
George E. Shambaugh, noted otolo- 
gist. The prize is awarded biennially 
for outstanding research in hearing. 
The recipient is chosen by the Col- 
legium Oto-Rhino-Laryngologicum, 
Amicitiae Sacrum. 


The Theobald Smith Award in 
Medical Sciences for 1949 was pre- 
sented to Seymour S. Kety, professor 
of clinical physiology, Graduate 
School of Medicine, University of 
Pennsylvania, at the annual meeting 
of the AAAS, held in New York 
City last week. The award, consist- 
ing of $1,000 and a bronze medal, 
was established in 1936 by Eli Lilly 
and Company and is given for ‘‘dem- 
onstrated research in the field of the 
medical sciences, taking into con- 
sideration independence of thought 
and originality.’’ It has been five 
years, owing to the war, since the 
award has been granted. Dr. Kety 
was cited primarily for his investiga- 
tive work on ‘‘The Quantitative 
Measurement of Blood Flow and 
Oxygen Consumption of the Human 
Brain.’? He has been author or 
coauthor of 44 publications dealing 
with this research problem. 


Past recipients of the award are 
Robley D. Evans, professor of phys- 
ies, Massachusetts Institute of Tech- 
nology, Cambridge; Charles F. Code, 
Department of Astronomy and Astro- 
physies, Yerkes Observatory, Wil- 
liams Bay, Wisconsin; Albert B. 
Sabin, professor of pediatrics, Chil- 
dren’s Hospital Research Founda- 
tion, Cincinnati, Ohio; Herald R. 
Cox, director of virus research, Led- 
erle Laboratories, Inc., Pearl River, 
New York; and Sidney C. Madden, 
professor and head of the Depart- 
ment of Pathology, Emory Univer- 


sity School of Medicine, Atlanta, 
Georgia. 


Fellowships 


The Conway MacMillan Me- 
morial Research Fellowship in 
Botany is being offered at the Uni- 
versity of Minnesota to doctoral stu- 
dents for the year 1950-51. This 
$1,200 award was established in 1946 
by the late Charles J. Brand, of 
Washington, D. C. According to the 
terms of the gift, special mention is 
made of students from the Univer- 
sity of Chile and the Catholie Uni- 
versity of Chile. Applications should 
be made by March i. Inquiries 
should be addressed to A. O. Dahl, 
Chairman, Conway MacMillan Fel- 
lowship Committee, Department of 
Botany, University of Minnesota, 
Minneapolis 14. 


The following postdoctoral fellow- 
ships and scholarships are available 
at Ohio State University for 1950- 
51: University Postdoctoral Fellow- 
ship, $3,000, October 1, 1950-June 
30, 1951, for research work in any of 
a variety of fields of academic inter- 
est. Elizabeth Clay Howald Scholar- 
ship, $3,000, July 1, 1950-June 30, 
1951, for research in any of a num- 
ber of fields. Several Mary S. Muell- 
haupt scholarships, July 1, 1950- 
June 30, 1951, with stipends ranging 
from $1,800 to $3,000, for research 
work in bacteriology, botany and 
plant pathology, physiology, and 
zoology and entomology. 

Application blanks may be ob- 
tained from the Dean of the Gradu- 
ate School, Ohio State University, 
Columbus, Ohio. Applications must 
be filed by April 1. 


Industrial Laboratories 


Charles E. Dutchess, medical di- 
rector of Schenley Laboratories, Inc., 
has been elected president of the As- 
sociation of Medical Directors, which 
represents the principal pharmaceu- 
tical firms in the nation. Dr. Dut- 
chess was vice president of the as- 
sociation during the past year. 


Zay Jeffries, vice president of the 
General Electric Company in charge 
of the Chemical Department, retired 
from the company December 31. Dr. 
Jeffries has been a member of the 
company’s four-man committee 
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which administers the Nucleonics 
Project. 

Richard H. Zinszer, formerly diree- 
tor of research for the Union Oil 
Company at Wilmington, California, 
has accepted the position of technical 
director of the Arabian-American 
Oil Company, New York City. 


Meetings and Elections 


A symposium on recent advances 
in cardiovascular surgery will be 
held January 21 at the Mayflower 
Hotel, Washington, D. C., under the 
sponsorship of the Surgery Study 
Section, National Institutes of 
Health, Bethesda, Maryland. Fred- 
erick A. Coller, University of Michi- 
gan, is chairman of the section, and 
Claude S. Beck, of Western Reserve 
University, is chairman of the 
Arrangement Committee. Further 
information can be obtained from J. 
Marshall Ellis, Executive Secretary, 
Surgery Study Section, National In- 
stitutes of Health. 


The Tennessee Academy of Sci- 
ence at its recent meeting elected 
the following officers for the ensuing 
year: president, Samuel L. Meyer, 
Department of Botany, University 
of Tennessee; vice president, M. L. 
McQueen, Mathematics Department, 
Southwestern College; secretary, 
Arlo I. Smith, Biology Department, 
Southwestern College; treasurer, 
James J. Friauf, Biology Depart- 
ment, Vanderbilt University. 


The Institute of Medicine of 
Chicago elected the following officers 
for 1950 at its annual meeting this 
month: Henry T. Ricketts, chairman 
of the board; Stanley Gibson, presi- 
dent ; Otto F. Kampmeier, vice presi- 
dent; George H. Coleman, secretary; 
and E. Lee Strohl, treasurer. 


The American Standards Asso- 
ciation elected three new members to 
its board of directors, to take office 
January 1 for a three-year term: 
Maurice Stanley, chairman of the 
board of the Fafnir Bearing Com- 
pany, represents the Antifriction 
Bearing Manufacturers Association, 
Ine.; J. G. Vincent, vice president, 
Packard Motor Car Company, rep- 
resents the Automobile Manufactur- 
ers Association; and B. S. Voorhees, 
vice president, New York Central 


System, represents the Association of 
American Railroads. 


Miscellaneous 


The National Bureau of Stand- 
ards is now making available high 
purity standard samples of organic 
sulfur compounds to industrial lab- 
oratories. The compounds are pre- 
pared unJer the sponsorship of the 
American Petroleum Institute, by 
the Bureau of Mines, U. S. Depart- 
ment of the Interior, where they are 
used for the measurement of needed 
physical, thermodynamic, and spece- 
tral properties. Instructions for or- 
dering may be obtained from the 
National Bureau of Standards, 
Washington 25, D.C. Directions for 
transferring the samples in vacuum 
are also available from the bureau on 
request. 


Invertebrate zoologists and stu- 
dents of biogeography will be inter- 
ested in recent developments in the 
reconstitution of the Zoologisches 
Museum of Hamburg, as reported 
by G. E. Hutchinson, of the Yale 
Zoology Department, who visited the 
museum during his recent visit 
abroad. 


The Zoologisches Museum housed 
the greatest collection of Oli- 
gochaets in the world, amassed, 
among other important material, by 
the late Wilhelm Michaelsen. In 
view of the importance of the earth- 
worm in the study of zoogeography 
and evolution, as well as its eco- 
nomie and ecological importance, Dr. 
Hutchinson considers the fate of this 
collection of unusual scientific inter- 
est. 

‘‘The Michaelsen  collection,’’ 
stated Dr. Hutchinson, ‘‘along with 
other very important collections in 
liquid preservative, numbering in 
all about a quarter of a million jars, 
was stored during the war in an 
abandoned subway. Some postwar 
loss of aleohol was reported on ac- 
count of attempts by blackmarket 
liquor dealers to steal the preserva- 
tive from a part of the collection. 
The loss, however, was not serious. 
But is was feared that ordinary 
evaporation would lead to complete 
deterioration of the collections if 
they remained inaccessible. Since 
the museum building was entirely 


gutted as the result of aerial at- 
tacks during the war and the greater 
part of the library destroyed, there 
appeared no immediate possibility 
of rescuing the collection. During 
the summer the British authorities at 
Hamburg became interested in the 
matter and Professor B. Klatt, the 
distinguished director of the museum, 
now writes that he has been assigned 
a disused bunker or concrete air 
raid shelter to which the collections 
are being transferred. This will 
make possible the unpacking and 
proper care of the material. At a 
time when every available structure 
in the city is in demand, this far- 
sighted action on the part of the 
British Commissioner, John K. Dun- 
lop, will be appreciated by zoologists 
throughout the world.’’ 


Recently Received— 


Engineering College Research Coun- 
cil American Society for Engineer- 
ing Education Review of Current 
Research and Directory of Mem- 
bers Institutions, 1949. College 
of Engineering, State University 
of Iowa, Iowa City, Iowa. 

Virginia Academy of Science 1948- 
49 Proceedings. Richmond, Va. 

Isotopes: A Three-Year Summary of 
U. S. Distribution. U. 8. Atomic 
Energy Commission. U. S. GPO, 
Washington 25, D. C. 45 cents. 

Investigation Into the U. S. Atomic 
Energy Project: Appendixes to 
Hearing Before Joint Committee 
on Atomic Energy. 81st Congress. 
First Session, Part 23. U.S. GPO, 
Washington 25, D. C. 

Calories Make A Difference: Report 
of Studies on Three Groups of 
Children. Pauline Beery Mack. 
Sugar Research Foundation, Ine., 
52 Wall Street, New York City. 

Index to the Literature of Food In- 
vestigation, Department of Scien- 
tific and Industrial Research, 
Great Britain. Compiled by 
Agnes Elisabeth Glennie. His 
Majesty’s Stationery Office, Lon- 
don, England. 6s. 

Council for Scientific and Industrial 
Research, 22nd Annual Report for 
Year Ended June, 1948. Parlia- 
ment of the Commonwealth of 
Australia. L. F. Johnston, Com- 
monwealth Government Printer, 
Canberra, Australia. 
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ORGANIZATION OF BEHAVIOR 


A Neuropsychological Theory 


By Donald O. Hebb. This volume introduces the Witey Booxs CLInIcaL PsycHoLtoey. The 
author offers an original new theory to explain what takes place in the human brain between the 
arrival of an excitation at a sensory projection area and its departure from the motor area of the 
cortex. The first five chapters explain problems of studying behavior and develop a theory to 
solve these problems. The theory is then applied to the various types of behavior. 


November 1949 355 pages Illustrated $4.00 


APPLIED SEDIMENTATION 
A Symposium 


Edited by Parker D. Trask. This new handbook presents data of mutual interest to geologists 
and engineers so that they can cooperate more effectively in their work. The book contains 35 
original articles, prepared by specialists. Articles are grouped‘under: basic principles of sedi- 
mentation; engineering problems involving strength of sediments; applications of processes of 
sedimentation ; applications involving nature of constituents; economic mineral deposits; petro- 
leum geology problems; and military applications. 


Ready in March Approx. 674 pages Illus. Prob. $5.00 


QUANTITATIVE ULTRAMICROANALYSIS 


By Paul L. Kirk. This new book collects and organizes the data on ultramicroanalysis, covering 
all essential techniques for accurate use of these methods. The material is covered from a strictly 
chemical point of view. All methods are adapted to general application. Among the main sub- 
jects treated are: Volumetric Apparatus and Technique; Colorimetry: Apparatus and Tech- 
nique; Microgram Titrimetry; Metallic Constituents: Titrimetric Methods; Volumetric Gas 
Methods; Spectrophotometrie Methods; and Physical Methods. 


January 1950 310 pages 113 illus. Prob. $5.00 


BIOLOGY OF DROSOPHILA 


Edited by M. Demerec. This unique new volume treats in detail the anatomy histology, and de- 
velopment of Drosophila. It presents the basic norm as a standard for the analysis of experi- 
mentally induced genetic variation, and for other physiological studies. The book shows the his- 
tological structures of all organ systems by means of photomicrographs and their in situ rela- 
tionships by means of line drawings. Methods of collecting, shipping, culturing, feeding, and other 
laboratory techniques are described in detail. 


February 1950 Approx. 600 pages 251 illus. Prob. $10.00 


“JOHN WILEY & SONS, Inc., 440-4th Ave., New York 16, N. Y. 
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LEAD s HIELDS 


WRITE FOR 
DETAILS ON 


OF LEAD 


TECHNICAL 


PIONEER MANUFACTURERS OF RADIATION INSTRUMENTS 


Laboratory Pre-Tested \ 
for Microbiological Uses 


CASEIN 
HYDROLYSATES 


"Vitamin Free’ Casein Hydrolysate GBI 
For U.S.P. and other standard assays for 
B-Complex vitamins, amino acids and bac- 
terial nutrition studies. 
LIQUID —acid hydrolysate (sterilized) 
1 doz. 100 ml. bottles — $16.00. 
POWDER — enzymic hydrolysate (lyophilized) 
Each bottle of dry powder makes 100 ml. 
of solution. 1 doz. bottles — $17.50. 
Related GBI Products 


Other special microbiological media, crystalline 
vitamins, amino acids and miscellaneous 
biochemicals. 


Write for Catalog No. 677 


GENERAL BIOCHEMICALS, INC. 


60 LABORATORY CHAGRIN FALLS, 


PARK OHIO 
Keg U.S rat. Of. 


3728 SAN FERNANDO ROAD, GLENDALE 4, CALIFORNIA 


1316 ARCH STREET, 


e GALVANOMETERS* 

MICROPHOTOMETERS 
e THERMOPILES 

SPECTROMETERS 

MONOCHROMATORS 


and other highly specialized scientific 
instruments made in Holland by the 
renowned P. J. KIPP & ZONEN are 
available in this country. 

We are exclusive representatives for 
KIPP & ZONEN in the United States. 
We will be pleased to quote prices and 
otherwise serve your needs regarding 
any of their precision apparatus. 


deat, ly in many types. 


JAMES G. BIDDLE CO. 


Electrical & Scientific Instruments 
PHILADELPHIA 7, 


PA. 
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_Announcing btcation 


VOLUME 2 
METHODS IN MEDICAL RESEARCH 


Julius H. Comroe, Jr., M.D., Editor 


Professor of Physiology and: Pharmacology, Graduate School of Medicine, 
University of Pennsylvania 


GOVERNING BOARD 


Irvine H. Page, M.D. (Chairman), Cleveland Clinic 
A. C. Ivy, M. D., University of Illinois 
Colin M. MacLeod, M.D., New York University 
Carl F. Schmidt, M.D., University of Pennsylvania 
Eugene A. Stead, M.D., Duke University 
and David L. Thomson, Ph.D., McGill University 


Teachers, students and workers in ihe field 
of medical research will welcome announce- 
ment of Volume 2 in the series of annual 
volumes on Methods in Medical Research. 
The book will comprise three main sections, 
namely: 1. Methods of Study of Bacterial 
Viruses, edited by Mark H. Adams; 2. Pul- 
monary Function Tests, edited by Julius 
H. Comroe, Jr.; 3. Assay of Hormonal Se- 
eretions, edited by Eleanor H. Venning. 

As in Volume 1, each method is defined; 
principles are given; necessary equipment 
stated; the technique of the procedures 
clearly described; and finally the critique, 


ORDER FORM 


comments and notes included to give the 
reader complete understanding of the re- 
sults to be expected, the indications of fu- 
ture developments, and suggestions and ad- 
vice—in short, a complete appraisal, cover- 
ing all practical facts of value to the user. 
This series has been applauded as one of 
the most valuable of all contributions to the 
literature on medical research. Volume 2 
has been expectantly awaited. Year Book 
Publishers takes pleasure in announcing 
that it is now ready. 350 pages. (Copies 
of Volume 1, edited by Van R. Potter, M.D., 
are still available.) 


The Year Book Publishers, Inc., 200 East Illinois Street, Chicago 11 


Please send as indicated 
(1 Volume 2, Methods in Medical Research, approx. $6.00 
CJ Volume 1, Methods in Medical Research, $8.00 


C.0.D. Remittance enclosed 


SC-1-6-50 


3 
= 
Dp) 
i 
i 


16 


SCIENCE January 6, 1950, Vol. 111 


NEW... GAS FLOW CONTROL APPARATUS 


A new development in 
the field of gas flow con- 
trol, this instrument basi- 

ly is a glass system 
into which is hermeti- 

y sealed a porous ce- 
ramic tube. Gas is per- 
mitted to flow into the 
ceramic tube through 
the top opening and this’, 
flow may be minutely / 
regulated from infinitesi- / 
mal to full volume by 
means of an adjustable 
column of mercury. The 
height of this adjustable \ 
column of mercury 
may be noted on 
the transparent 
graduated glass 
plate fused to the 
ceramic tube. The 
glass mercury reser- 
voir which is con- 
nected to the 
tem by the rubber tubing » 
secured to a screw control ad- ; 
justing stand and when the 
reservoir is raised or lowered | 
the level of the mercury col- 
umn is adjusted to the same 
height. A bypass, with stop- 
cock, may be used when the 
control system is not required. 
Sealed inside the system is a 
graduated specially designed 
manometer which will indicate 
fluctuating pressures within the 
system. 


50 W. 3d St, N.Y. 12, N.Y. 


Eastern Rep: G. M. MFG. CO. K A H L 


EL CAJON (SAN DIEGO), CALIF. 


|) LHE YEAST CELL 


Its Genetics and Cytology 


ae by Carl C. Lindegren 
Chairman, Department of Microbiology 
Southern Illinois University 


CONTENTS: Important Yeasts and their Life 
Cycles Cultivated Yeasts Sporulation + Staining 
Techniques + Cytology * Storage of Reserves + In- 
duction of Dormancy and Conditions for Reactiva- 
tion « Techniques for Microdissection » Preserva- 
tions of Cultures « Hybridization + Genetical Char- 
acters * Comparison of Sexual Reproduction in 
Yeasts and Other Microorganisms + Segregation, 
Variation and Recombination « Variation in Growth 
and Fermentative Capacity - Depletion Mutation « 
Back Mutation and Progressive Mutation + Devel- 
opment of Fertile Breeding Stocks « Regular Men- 
delian Inheritance « Irregular Ratios + Effect of 
Medium on Apparent Vitamin Synthesizing De- 
ficiencies -« Chromosome Maps « The Bearing of the 
*¢ Data from Yeast Genetics on the Current Concept 
: of the Gene. 


384 pages—illustrated—Price $7.00 


|| EDUCATIONAL PUBLISHERS, Inc. 


instR. corr. | | 122 N. Seventh St. St. Louis, Mo. 


Are YOU destroying valuable information? 


Every issue of Science contains information and reference ma- 
terial that is valuable to scientists. YOU KNOW THIS! BUT 
ARE YOU DESTROYING THIS VALUABLE INFORMA- 
TION by letting your copies of Science deteriorate or become lost 
through careless handling? Do you spend much of your time 
looking for a misplaced copy, only to find it with pages mutilated? 
Well, the solution is very simple and most effective. 


BIND your Science magazines in this handy, loose-leaf binder. 
Instead of scattered references you will have bound volumes, 
with attractive maroon buckram covers, stamped in gold—adding 
a distinctive note to your library. 


Not only is this binder attractive, but it is durable and practical as 
well—it opens FLAT for easy reference and readability. You 
simply snap the magazine in with a strong flat wire, without 
cutting, punching or mutilating. You snap it out just as easily 
if you prefer to remove an individual copy . . . all in a matter 
of seconds. It holds 26 issues. 


Many members of the AAAS have written to us expressing their 
complete satisfaction with these fine binders and ordering more 
of them, for back issues as well as future issues. Why not order 
your binders now—you'll be glad that you did! Only $2.75 post- 
paid—(with your name—50¢ extra; year of issue—30¢ extra) 
personal check or money-order, please. Send your order, with 
remittance, to SCIENCE BINDERS, 1515 Massachusetts Ave., 
N.W., Washington 5, D. C. 
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Sy Afred W. Laubengayer 


General Chemistry 


Laboratory Manual & Problems 


Sy Semat 
Physics in the Modern World 


Fundamentals of Physics 


Introduction to Atomic Physics 


The Science of Chance 


Sy Harold Larsen 


Rinehart Mathematical 
Tables, Formulas & Curves 


RECOMMENDED RINEHART PUBLICATIONS 


Clearly written, fully diagrammed, and 
emphasizing general principles in order 
to establish a thorough understanding of 
basic scientific concepts, this text paves 
the way for further study of the sciences. 
528 pp. $4.25. 


Provides an extensive section on chemical 

problems with discussions and over 400 

oe problems with answers. 299 pp. 
2.25. 


A thorough basic principles text for the 
non-science student. Contains historical 
material, questions, exercises and worked 
examples. 434 pp. $5.00. 


A revised edition of a standard text pre- 
senting the experimental basis of our 
present ideas of the structure of the atom. 
Diagrams and illus. 412 pp. $4.50. 


Designed for the first-year student, this 
text is provided with large numbers of 
illustrations, examples and graded prob- 
lems. 593 pp. $4.25 


In simple, nontechnical language, this 
book makes accessible the basic ideas of 
the theory of chance or probability and 
the science of statistics. Special atten- 
tion is given to good and bad statistics, 
methods of distinction, and their prac- 
tical applications to business. Prob. 


360 pp. 


A compilation of the most useful tables, 
formulas, and curves for reference. 264 
pp. $1.50. An alternate edition at 
$1.00 makes available the tables only. 


for examination copies write to RINEHART & C0. 232 madison ave. n.y. 16 
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A_A_A.S. SYMPOSIA 


(74 x 104, double celumn, illustrated, clothbound) - 


Twenty of the Symposium Volumes published by the 
A.A.A.S. have been exhausted. Some unbound copies are 
availabie, e.g., The G and G 1 Infecti 
32 papers, 171 pages, $1.25. The eight titles remaining in 
print are shown below with prices: (a) indicates cash prices 
to members, (b) prices to nonmembers and institutions. 


O HUMAN MALARIA, 4 papers on history, parasitology, 
anopheline vectors, epidemiology, symptomatology, pathol- 
ogy and immunity, treatment, control and eradication; 
reprinted. 406 pp. (a) $4.00, (b) $5.00. 


OLIEBIG and AFTER LIEBIG—A Century of Progress in 
Agricultural Chemistry. 10 papers make available in con- 
venient form the history of one of the most significant de- 
velopments in agricultural science. 119 pp. (a) $2.50, 
(b) $3.00. 


Cj AEROBIOLOGY, 8 papers on extramural aerebiology contain 
material of interest to botanists, zoologists, agriculturalists, 
and the general public. 29 papers on intramural aerobiol- 
ogy deal with air-borne infections. 299 pp. (a) $3.50, 
(b) $4.00. 


OU RELAPSING FEVER in the AMERICAS, 20 papers on 

i di is, etiology, epidemiology, pathoi- 
ogy and immunity, tick vectors, treatment, and public 
health aspects. 136 pp. (a) $2.50, (b) $3.00. 


(> 


OO) DENTAL CARIES and FLUORINE, 11 papers repert on 
investigations in the British Isles, India, South Africa and 
the U.S.A. 111 pp. (a) $3.00, (b) $3.50. 


(1 APPROACHES to TUMOR CHEMOTHERAPY, 41 papers. 
A progress report, addressed largely to future workers. 412 
pp. (a) $6.50, (b) $7.75. 


0) RICKETTSIAL DISEASES of MAN, 27 papers record the 
control of Rickettsial diseases during World War II and 
reveal the scientific foundation on which the adopted meth- 
ods rest. 255 pp. (a) $5.25, (b) $6.25. 


OLIMNOLOGICAL ASPECTS of WATER SUPPLY and 
WASTE DISPOSAL (6x9), 8 papers sample the border 


area within the scope of interests to the eng s 
the li logist, and the grapher. 93 pp. (a) $2.75, 
(b) $3.25. 


A.A.A.S. PUBLICATIONS 
1515 Massachusetts Ave., N.W. 
Washington 5, D. C. 


R 

your 
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Please accept my order for the volumes checked abeve. 


My check in the amount of $.............. is enclesed. 


THE FLIGHT 
OF BIRDS 


by John H. Storer 


“It shows for the first time the reasons behind 
the power, efficiency, the maneuverability, and 
the adaptability of the bird in flight.” 


P.C.M. in EMU 
“After the inspiration of a few books of this type 


it is hoped that our aerodynamic centers will 
begin to replace conjecture with knowledge.” 


William B. Stout in FLYING 


“The book is recommended reading for every 
ornithologist.” 
H. I. Fisher in THE AUK 


172 illustrations, 112 pages $2.50 


Publication office 


CRANBROOK INSTITUTE of SCIENCE 
Bloomfield Hills, Michigan 


Advertising in SCIENCE pays! 


Here Ss Proof! Plan NOW for MORE SALES in 1950 
—write for rate card 26D TODAY... 


let SCIENCE PRODUCE FOR YOU 


one of 


18 
| 
| 
Hi NDVERTISING 
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SCIENCE 
1515 Massachusetts Ave., N.w. 
| Washington 5, 
| Gentlemen. 
This Note any Teceiveg in 
TesDonse in your 
Publicati, > 4nd ou, Client Joing US in ex. 
Pressing SCratislaction at the Tesults adver. 
tising in SCIENCE has *ccomplished, 
Publication 
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GLASS ABSORPTION 
CELLS 


Makers of Complete Electrophoresus Apparatus 
SCIENTIFIC APPARATUS 

Klett-Summerson Photoelectric Colorimeters— 
Colorimeters — Nephelometers — Fluorimeters — 


Bio-Colorimeters ——Comparators—Glass Stand- 
ards—Klett Reagents. 


Klett Manufacturing Co. 
179 East 87 Street, New York, New York 


Hellige Diller. 


PHOTOELECTRIC 
COLORIMETER 


A highly sen- 
sitive, accurate 
Photoelectric 
Colorimeter 
embodying all 
requirements 
with regard to 
optical, electri- 

cal, and engi- 
neering detail. 
is unsurpassed in its 
simplicity and conven- 
ience of operation. 
The colorime- 
ter is furnished 
with light filters of Ss 
narrow spectral 
transmission ranges and is available either 
uncalibrated, or calibrated for 37 or 56 


BIO-CHEMICAL 


bio-chemical tests. 
WRITE FOR NEW CATALOG NO. 500 


3718 NORTHERN BLVD. 


H ELLI G E . INC. LONG ISLAND CITY 1.N.Y. 


HEADQUARTERS FOR COLORIMETRIC APPARATUS 


STATHAM 
Manometer and Control Unit 


EKG 
or 
Recorder 


Illustrated above is a complete system for the re- 
cording of rapid pressure fluctuations in the ranges 
encountered in physiological research. We invite 
you to contact us for details of the Statham un- 
bonded strain gage manometer. 


LABORATORIES 


SCIENTIFIC INSTRUMENTS 
9328 Santa Monica Blvd., Beverly Hills, Calif. 


FOR SECOND SEMESTER! 


PLANE TRIGONOMETRY 


(WITH TABLES) 
By H. M. DADOURIAN 
Professor of Mathematics, Trinity College, 
Hartford, Conn. 


A brief text for college courses in trigonometry. 
The science of trigonometry is stressed rather than the 
mere compiling of trigonometric formulas. 


Emphasis is on understanding concepts and procedures 
rather learning by rote. 


Motivation of the student is obtained by emphasizing 

the reasons for a newly introduced concept. 

Published December 1949 - 208 pages, Illustrated 
Graded Problems - 6” x 9” - $3.00 


MODERN COLLEGE GEOMETRY 


By DAVID R. DAVIS 
Professor of Mathematics, State Teachers College, 
Montclair, New Jersey 
A new text in college geometry for courses in liberal 
arts and teachers colleges. 


Develops within the student a sound knowledge of 
geometry and geometrical analysis to assure confidence 
in his ability to teach geometry in secondary schools. 


Modern concepts based upon recent developments aris- 
ing — current interest in pure geometry are discussed 


Published September 1949 — 248 pages 
Illustrated — Graded Problems — $4.50 


PRESS :-Iac. 


CAMBRIDGE 42, MASS. 


TWO NEW TEXTS 
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Personnel Placement 


The Market Place 


CHARGES and REQUIREMENTS 
for “PERSONNEL PLACEMENT” Ads 


1. Rate: 15¢ per word, minimum charge $3.00 for each 
insertion. If desired, a “Box Number” will be supplied, 
so that replies can be directed to SCIENCE for immediate 
forwarding. Such service counts as 8 words (eg., a 25- 
word ad, plus a “Box Number”, equals 33 words). 

ads will be set in regular, uniform style, without display; 
the first word, only, in bold face type. 

For display ads, using type larger or of a different 
style than the uniform settings, enclosed with separate 
border rules, the rate is $15.00 per inch; no extra charge 
for “Box Numbers”. 

2. Advance Payment: All Personnel Placement ads, classi- 
fied or display, must be accompanied by correct remittance, 
made payable to SCIENCE. Insertion can not be made 
until payment is received. 

3. Closing Date: Advertisements must be received by 
SCIENCE, 1515 Mass. Ave., N.W., Washington 5, D. C., 

together with advance remittance, positively not later than 
14 days preceding date of publication (Friday of every week). 


POSITIONS WANTED 


Physician: Age 30; several years clinical investigation in cardio- 
vascular disease; eligible Amer. Bd. Int. Medicine. Publications. 
Desire position doing research, teaching, practice in heart disease. 
Box 1, SCIENCE. 1/13 


CHARGES and REQUIREMENTS 
for “MARKET PLACE” Ads 


Rate: 20¢ per word for classified ads, minimum —_ 
35. 00 for each insertion. Such ads are set in uniform sty 
without display; the first word, only, in bold face type. 
For display ads, using type larger or of a different style 
than the uniform classified settings, and entirely | en 
with separate rules, rates are as follows: 
Single insertion $16.00 per inch 

7 times in 1 year 3 i 

13 times in 1 year 

26 times in 1 year 

52 times in 1 year 
2. Payment: For all classified ads, gaa in advance is 
required, before insertion can be ma Such advance 
remittances should be made (Payable, “SCIENCE, and 
forwarded with advertising “copy” instructions. 
For display advertisers, monthly invoices will be sent on 
a charge account basis—providing satisfactory credit is 
established. 
3. Closing Date: Classified advertisements must be received 
by SCIENCE, 1515 Massachusetts Avenue, N.W., Wash- 
ington 5, D. C., together with advance remittance, positively 
not later z 14 days preceding date of publication (Friday 
of every week). 
For proof service on display ads gee ‘co a instruc- 
tions must reach the publication offices of SCIENCE, 1515 
Massachusetts Avenue, N.W., Washington 5, D. c, not 
later than 4 weeks preceding "date of publication. 


Plant Pathologist: Ph.D.; twelve years’ experience, principally re- 
search in agriculture; studies cover following fields: apple scab, 
tobacco diseases, cotton welt; considerable experience in dev eloping 
insecticides and fungicides; for further information, please write 
Burneice Larson, Medical Bureau, Palmolive Building, Chicago. X 


AVOID DELAY .... Cash in Advance payment | 
. MUST be enclosed with ALL classified ads. { 
(See “Charges and Requirements” ) q 


POSITIONS OPEN 


Bacterial Biochemistry: Ph.D.’s interested in research under pend- 
ing National Institute of Health Grant (one-year, renewable), be- 
ginning March 1950 or later, wee east, please register, giving 
background. Box 395, SCIE E. 1/6 


Biologist: Research assistant. Recent B.S. for parasitological re- 
search on poultry. Apply Personnel Division, American Cyanamid 
Company, Stamiord, Connecticut. 


Positions Open: 

(a) Physician to join department of clinical investigation, large 
pharmaceutical company; slight preference for internist ; research 
experience desirable. (b) Instructor or assistant professor in zool- 
ogy; should be interested in graduate instruction as well as under- 
graduate teaching; South. (c) Bacteriologist experienced in meth- 
ods of antiseptic testing, media preparation and isolation and identi- 
fication of bacteria and fungi; B.S. degree and minimum two 
years’ experience required; research laboratories now being es- 
tablished; Chicago area. (d) Physicist; group clinic specializing in 
radiology; university medical center; West. (e) Biochemist; 
Ph.D. or M.D. to head division of biochemistry, large teaching 
hospital; opportunity faculty appointment; $6500- $8500. 
Physiologist ; teaching gry in medical school in field of 
physiology required; Ph.D. or M.D.; rank: instructor or assistant 
professor; Middle West. (g) Anatomist to assist in gross and 
microscopic work, department of anatomy, university medical 
school; West. x 


Writer: Psychological, Psychiatric, or mental health background. 
Must be experienced writer, for both professional and lay audience. 
Need not be M.D. Location Southwest. Give complete details, 
samples, photograph, and salary expected. Box 2, SCIENCE. 1/13 


BOOKS 

re) U 7. Oo F- P R l N T and HARD-TO-FIND 

books supplied. All sub- 
jects, all languages. Also incomplete sets completed, genealogies 
and town histories, all magazine back numbers, etc. Send us your 
list of book-wants—no obligation. We report quickly. Lowest 
prices. 

(We also supply all = books at bockstore 
prices p 


aid ) 
AMERICAN LIBRARY SERVICE 
117 West 48th St., Dept. 222, New York 19, N. Y. 
P.S. We also buy books and magazines, Send us your list. 


Send us your Lists tf 
BOOKS AND PERIODICALS 
which you have for sale. 
Complete libraries; sets and runs; and single titles are wanted. 
Also please send us your want lists. 
STECHERT-HAFNER, INC., 31 East 10th Street, New York 3. 


WANTED TO PURCHASE: 
SCIENTIFIC PERIODICALS 
Sets and runs, foreign and 
SCIENTIFIC BOOKS 
Entire libraries and smaller collections 
WALTER J. JOHNSON 
125 East 23rd Street, New York 10, N. Y. 


Your sets and files of scientific journals 


are needed by our library and institutional customers. Please send 
us lists and description of periodical files you are willing to sell 
at high market prices. CANNER AND COMPANY, = 
Boyston Street, Boston 15, hacearcnte. 


LANGUAGES 
LINGUAPHONE MAKES LANGUAGES EASY 


At home learn to speak Spanish, Portuguese, Italian, French, 
German, Russian, by quick easy Linguaphone Conversational 
Method. Save time, work, money. Send for free book. LINGUA- 
PHONE INSTITUTE, 84 RCA Bldg., New York 20, N. Y. 


YOUR AD HERE WILL PRODUCE 
Plan NOW for MORE SALES in 1950. . . 


See “Charges & Requirements” above, or write for Rate Card No. 26 


RESULTS 
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The Market Place The Market Place 


PROFESSIONAL SERVICES SUPPLIES AND EQUIPMENT 
FOOD RESEARCH LABORATORIES, INC. 
Founded 1922 
p B. Hawk, Ph. Transparent Boxes 
Bernar 


RESEARCH ANALYSES CONSULTATION 
Biological, Toxicological Studies 
for the Food, and Allied Industries 
48-14 33rd Street, p Be Island City 1, N. Y. 

Write for descriptive brochure 


Offer protection with complete visibility for sam- 


ince 1885 
ALB ER 25 Jackson Bivd., Chicago 4, Ill. shen, af 
1D MEMBER NATA for storing and exhibiting botanical, entomological 
yO 27:00 °83°5¢5 Reliable and Discriminating and other fragile specimens. You will find many 
Service to Colleges and Uni- uses for these boxes. 
PEC versities of the Nation and $1: 100 for $ 4.60 
BUREAU their Personnel. B 1%” x 13/16" x %”) 15 for 1: 100 for 
C ( for 100 for 6.60 
D ( 34”x 2%4”x1%”) 5 for 1: 100 for 17.50 
(P x ¥") 6 for 1: 100 for 16.00 
ostpaid if remittance accompanies order) 
e RESEARCH SHANKMAN LABORATORIES Send a trial order today 
Food, Drug and Allied Industries : 118 Liberty St. 
e ANALYSES Amino Acid and Protein Analysis R. P. Cargille New York 6, N. Y. 
e CONSULTATION 2023 S. Santa Fe, L.A. 21, Calif. Dept. S-50 


© 


Universities and Colleges throughout - 
AMERICAN ||| White SWISS Mice 20c 


COLLEGE or those trained in the different Rabbits, Cavies, Chickens, Ducks, Pi 
BUREAU J. E. STOCKER Ramsey, N. J. * Phone RAmsey 9-1064 
of departments. 
28 E. Jackson Blvd. e 


Chicago 4, Ill. Our service is nation-wide. ROGER* CAMERA TIMER 


for time-lapse cinematography as used in 

SUPPLIES AND EQUIPMENT many well-known institutions, here and 

abroad, for the study of slow no 
MICRO-CINEMA EQUIPMENT. 


ROLAB Photo-Science Laboratories 


HOLTZMAN RAT CO. 


Specializing in the Production of 


HIGH QUALITY WHITE RATS 
for Laboratory Use. 
R. 4, Madison 5, Wisconsin Phone 6-5573 tty L-Methionine 
@AMINO ACIDS e BIOCH L 
MICROBIOLOGIC AL ASSAY MEDIA 
M. CHEMICAL COMPANY, LTD. 
144 oan Hayworth Avenue Los Angeles 36, California 


All Amino Acids (atural, unnatural), 
Rare Sugars, Biochemical Product ew Pharma- Docs 
in stock. Write or roducts, for complete LABORATORY ANIMALS CATS 
Price list. 
17 West Ss Clean healthy well-fed animals > MICE POULTRY GUINEA PI 
BIOS LABORATORIES, INC. New York 25, | | © Guaranteed suitable for your needs. 
Reasonably priced—Dependable service 


QUARTZWARE/|| NINHYDRIN 


for laboratory and industry 
tandard 


to meet e For Amino Acid Assay 
Write for particulars. Bibliography on request 
THE PANRAY CORP. MIDWEST EXTRACTION CO. tu. 


340 Canal Street, New York 13, N. Y. 
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LIMNOLOGICAL ASPECTS OF 


WATER Supp_y AND WASTE DISPOSAL 
v +87 pages—6 x 9—illustrated—clothbound—1949 


This volume of 20 papers treats of a field of science of rapidly 
increasing importance. In it engineering and limnology meet, 
and government plays an important role. 


The papers in this new volume are not simply academic discussions of possibilities, 
but of sound biological and engincering science as applied to current practice in 
northern Wisconsin and Minnesota. The 12 contributors to this volume are largely 
from that area, but several are connected with institutions from Ohio to Boston. 


To: AAAS PUBLICATIONS 


1515 Massachusetts Ave., N.W., Washingten 5, D. C. 
Please accept my order for one copy of LIMNOLOGICAL ASPECTS 


PRICES FOR THIS BOOK IN CAR- 
TONS, postage prepaid zre as follows: 


Members of the A.A.A.S. ..... $2.75 OF WATER SUPPLY AND WASTE DISPOSAL. ‘Remittance in the 

Nonmembers and Institutions .. 3.25 is enclosed. 


» American 
for the of 


during the 101 years of its existence, 
has grown steadily in. membership, 
activities, and influence. 


In the interests of science we invite you to assist its further expansion by nominating for 
membership a friend or colleague who does not now belong to the ranks of the AAAS. 


To: AAAS, 1515 Massachusetts Ave., N.W., Washington 5, D. C. 
M A | L | nominate the following person for A.A.A.S. membership: 


this coupon 


N O W ADDRESS 
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SCALER FOR 
Every 


Tracerlab scalers have been 
designed to suit the re- 
quirements of research 
workers, mineral assayers, 
medical technicians, and all 
others who require accu- 
rate radioactivity counting 
equipment. 


The Autoscaler is a unique instrument which auto- 
matically counts a predetermined number of impulses and 
then indicates the elapsed time. It is the only scaler which 
can be used with the Tracerlab Automatic Sample Changer 
to make radioactive sample assaying completely automatic, 
without requiring a technician's attention. 


The "64" Scaler is an inexpensive, manually operated 
instrument with many features not obtainable in other 
scalers in its price range. It uses six plug-in Tracerlab Duo- 
scales, and can be operated in conjunction with a wide 
variety of accessory equipment. 


The new "100" Scaler has all the features of the "64" 
Scaler. In addition, all readings are given directly in a 
decimal scale and require no interpolation. This instrument 
uses not only two replaceable Decascales, but also has a 
plug-in type Discriminator Input Circuit for simplified 
maintenance. 


Write for Bulletins describing these and other instruments 
designed especially for the radioactivity laboratory. 


estern Division 
2295 San Poblo Ave., Berkeley 2, California 


w York Office 
General Motors Building, 1775 Broadway, New York 19 
idwest 
LaSalle-Wacker Bldg., 221 N. LaSalle St., Chicago, Ill. 


racerla 


TRACERLAB INC., 130 HIGH STREET, BOSTON 10, MASS. 


= 
2 
= 
\ 


FULL FIELD /[//ymination 
at ALL Powers 


Engineered into the 
New AO SPENCER Microscopes 


From the lowest power to the oi] immersion the new No. 700 Illuminator pro- 
vides convenient, uniform illumination that adequately fills the field without 
refocusing the condenser. This light source has been engineered to function as an 
integral part of the new AO Spencer Microscopes—yet it can be removed or 
attached at a moment’s notice. With the illuminator in position the microscope 
can be inclined at any angle or moved about the table without need for realign- 
ing the illuminating system. Cooling fins, heat-absorbing glass, and baffle plate 
all help maintain a constant temperature suitable for living specimens. Other 
features are: bulb with built-in reflector, zasy access to bulb, switch-in cord. 


[__————|—s« For your copy of a catalog illustrating the complete 
new line of AO Spencer Laboratory Microscopes, the 
No. 700 Illumi:ator, and other accessories, write 
Dept. Al. 

American @ Optical 


COMPANY 


Instrument Division 
Buffalo 15, New York 


Makers of Microscopes fer over 100 Yeaw 


SPENCER 
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